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Armstrong invited over 2,000 specifiers to judge a 


Introducing New Era Corlon 
commercial vinyl flooring. 

We asked more than 2,000 arc hitects and designers 
to judge 20 different design prototypes for the New Era 
line, the first commercial vinyl floor of its kind 

The winners were these innovative geometric pat- 
terns. They combine the popular designs of pattern-dyed 
commercial carpets with all the advantages of resilient 


flooring. And since these specifiers selected New Eras 10 
distinctive colorways as well, vou can be sure the colors 
all coordinate with contemporary interior designs 
New Eras wider widths give you fewer seams. 
Available in rolls 12’ wide and up to 75' long, New 
Era can be installed without seams in most rooms 
And virtually seamless corridors are possible, too, with 


specially ordered 9^ wide rolls 


beauty contest. Here are the vinyl floors that won 


When you can't avoid seams, our chemical sealant 
can make it look as if you did, creating the impression of a 
continuous flooring surface 
The fewer seams and faster installations of New Era 
mean less labor in both new and remodeling jobs 
Good looks that stand up to the march of time. 


New Eras high vinyl-resin content makes it more 
resistant to sculfing and damage than most other vinyl 


floors. Spills also wipe right up. And no special mainte- 
nance Is needed 

So let these winning designs work for you. Contact 
your local Armstrong representative to see samples 
Or for more information, write Armstrong, Dept. 04 FPA 


Lancaster, Pa. 17604 ^ 
FRO N INDOOR WORLD* OF 


Armstrong 
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NOW A LOW-ENERGY SYSTEM 
GIVES YOU HIGH-QUALITY LIGHT. 
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Conventional ceiling systems can give you 
high-quality light. Furniture-mounted 
systems can give you low-energy light. Now 
Tascon " task lighting gives you both. 

Here's a dramatic improvement in lighting 
systems that can cut lighting costs by over 
65% in either open plan or conventional 
offices. (See chart below.) 

The principle behind Tascon lighting is 
simple. The lighting fixtures, because they're 
moveable, can be positioned to provide 
light only in the areas where it's needed. So 
a properly positioned Tascon fixture pro- 
vides ESI values of 40 to 60 on the work sur- 
face. With one fixture for every 100 square 
feet, Tascon provides this high-quality light- 
ing for less than one watt per square foot. 
And the 120-volt fixture with optional on/off 
capobility can cut lighting costs 
another 15%. 


Unlike some low-energy systems, Tascon 
provides comfortable light. 

Because the Tascon pendant fixture illumi- 
nates from both sides, as well as above 


and behind, it distrib- 
utes high-quality light 
evenly without the 
glare, shadows, and 
reflections some furni- 
ture-mounted task 
lights create. 

And Tascon directs 
20% of its light 
upwards to create 
visual interest and 
ambient illumination. 


Armstrong Tascon 

fixtures fit most types of ceiling grids. 

The tracks that support Tascon fit most ceil- 
ing grid systems. And you can relocate 
them to resposition the fixtures easily, So 
Tascon gives you the quality of ceiling- 
mounted lights and the energy savings of 
fumiture-mounted lights along with flexibility 
that neither can offer. 

For more illuminating information about 
Tascon lighting fixtures, write Armstrong, 
P.O. Box 3001, Dept. OANPA, Lancaster, 

PA 17604, 


Performance Comparison—Conventional vs. Tascon 


Room size 30’x30'x9’ 

Reflectances 
Ceiling 80% 
Walls 50% 
Floor 20% 

Task #2 Pencil 


Lumens/Lamp 3150 


i 2-Lamp Moveable 
Tascon Fixture 
(prismatic lens) 


2'x4', 4-Lamp 
Recessed Troffer 
(prismatic lens) 


No. of fixtures 15 9 

No. of lamps F 60 i 18 

ESI (equivalent sphere illumination) 5 40 (80% area coverage) 40-60 (rok 
Classical footcandles (maintained) 95 (CU method) 90 Ce 
Watts/work station 100 sq. ft. 307 92 
Watts/sq. ft 3.07 92 
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Views 


More awards feedback 

The 27th P/A Awards issue depicts a 
segment of a profession gone looney— 
publicly illustrating a very distinct rea- 
son for avoiding the use of an architect 
where possible. 

You and your staff can be excused 
only by admitting that the e was 
prepared during the office Christmas 
party. 

Conrad C. Jankowski, AIA 
Jankowski Associates 
Fort Wayne, In 


Architecture by Appliqué dates back 
at least to the first primate with a wad of 
mud in his hand and neoclassicism in his 
heart, so it is ironic to find a periodical 
devoted to eulogizing clumsy contem- 
porary examples and calling itself “pro- 
gressive." The sophistry of Venturi and 
his school is embarrassed by visual com- 
parison to the conceptual force and in- 
vention evident in the eclectic work of 
Maybeck and Wright. It would seem 
that these predecessors were inspired by 
something transcending next month's 
issue, Cancel mine. 

Rik Edmonds 

Architect 

Tampa, Fl 


The P/A Design Awards program has 
become a self-serving and a predictable 
insidious recurrence. For many years it 
was Moore and clones, now it is Graves 
and clones, with the ethic clearly being, 
"the more eclectic, decorative, and un- 
buildable, the better." What a comment! 
Charles Gwathmey 

Gwathmey Siegel & Associates, Architects 
New York, NY 


Putting arguments concerning aesthet- 
ics to the side, the really shocking thing 
about the projects honored in this year's 
awards program is the narrowness. You 
yourselves acknowledge it. What a poor 
excuse, blaming it on the “disappointing 
quality" of the other submissions. Per- 
haps your jury selection process is so 
poor that the narrowness lies in it. Or, 
architects dealing with issues other than 
facades and formalism have given up 
submitting to your awards. Small won- 
der considering the standard you have 
been setting in recent years with the 
pink house, inaccessible voids, and the 
like. Either way, the responsibility is 
yours. P/A is painting itself into a deco- 
rated, stage-set corner. 

At the cutting edge of the profession, 
which is where a progressive architec- 
ture magazine should be, there are 
more issues to be dealt with than just 
“aesthetic and formal aspects.” One 


might hope twenty awards and citations 
for architectural design would reflect 
that. The saddest outcome of this year’s 
awards will be their effect on the archi- 
tects who might look to professional 
journals for direction. What if we come 
to believe that this is architecture? P/A 
has a responsibility to inform otherwise. 
Philip Pipal, Paula Kurgmeier, 

Kim Weller, Charles Craig, 

Lawrence Cheng, Laurie Putscher, 

John Freeman, Steven Imrich 

M. Arch candidates, MIT 

Cambridge, Ma 


I was mildly bemused when I received 
the year- and decade-end issues of the 
"Big Twò” architectural periodicals. 
The theme of the magazine with “Pro- 
gressive" in its name was a look back- 
ward over the past ten years, whereas 
the theme of "that other" magazine, the 
one with "Record" in its name, was a 
look forward. 

Now arrives the January issue of P/A 
and "glory!" you managed to devote 
two whole pages to a look into the fu- 
ture. 

And of course it is Awards time again. 
If one lesson can be learned from this 
year's collection it is that if you design 
and draw in the manner of Michael 
Graves you stand a much better chance 
of winning an award than otherwise 
might be the case. 

It could even be argued that some 
publicity-hungry designers have 
learned how to manipulate not only 
color, form, and space, but also the 
press. One wonders if the Awards jury 
did not think in certain cases it was cit- 
ing a Graves project when the project 
actually was done by one of Graves's im- 
itators. 

The cultural, philosophical, and emo- 
tional reasons which lie behind the 
phenomenon popularly named Post- 
Modernism are valid and should be ad- 
dressed. Likewise, some of the re- 
sponses to these social needs have been 
valid responses, even some of those by 
Graves. But the wholesale copying of his 
techniques without addressing the un- 
derlying issues in an objective way is the 
same kind of superficial quick-fix that 
lesser architects unfortunately have al- 
ways been guilty of. To award such 
projects only compounds the problem. 

P/A, you are infuriating. I know the 
jury made the awards selections and not 
the P/A editors. But, is it not possible 
that the selection of the jury, being an 
editorial function, undermines that 
claim for lack of involvement and re- 
sponsibility? 

Finally, you have changed the format 
and graphics of the magazine to some- 
thing reminiscent of earlier years. When 
are you going to complete the change by 
renaming it Postprogressive Architecture? 
Frank Orr, AIA 
Orr/Houk & Associates Architects Inc. 
Nashville, Tn 


By coincidence today’s mail included 
your January issue and the January 
24th issue of Engineering News Record. 
As usual, I thumbed through P/A first 
and scanned a few jury comments. 


It was a very short time before I 
picked up the Record as more produc- 
tive reading and damned near died 
laughing when I read the article 
"Facades: Errors Can Be Expensive.” 
The article includes the hypothesis that 
there are four basic causes of building 
facade failures: ignorance, carelessness 
negligence, and greed and that ignor- 
ance is the only one we can hope to im- 
prove. 

But that hope is slim as long as our 
schools of Architecture stress so-called 
"design" and as long as our major pro- 
fessional publications push out issues 
such as that of January 80. 

William S. Oliver, Chairman 
Architecture Department 
Onondaga Community College 
Syracuse, NY 


Milan bank: correction 

The capsule description of the Banque 
Bruxelles Lambert in Milan on the con- 
tents page of P/A, March 1980, could be 
interpreted as an adverse criticism of 
the work. Any such implication was 
purely inadvertent. P/A's actual view- 
point, as indicated in the article itself, 
was very favorable, and we regret any 
misunderstanding caused by the con- 
tents page wording. 


Credit extended 

Photographs in the February P/A, 
righthand column, bottom of page 24 
and three color photos, top of page 
29, are the work of © Wolfgang Hoyt/ 
810. 
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Editorial: Energy balance 
Energy-conscious design 


Big problem, small world 

Like the U.S., other countries face energy shortages, as these 
reports indicate, and each is trying to solve the problem in its 
own way. 


Washington's commitment 

The government's approach to energy efficiency is to en- 
courage conservation by creating programs, offering incen- 
tives, and setting an example. By Sen. John H. Chafee. 


Sticks not carrots 
What effect will the proposed DOE standards for building 
energy performance have on construction and how will they 
be implemented? By Thomas Voni 


Architectural energy analysis 

Since design affects the energy performance of buildings, Dr. 
Vladimir Bazjanac uses a computer to analyze design options 
and approximate overall performance. 


Rainbow's end 

'The Hooker Office Building, Niagara Falls, NY, by Cannon 
Design, uses a double skin and operable louvers to retain 
energy efficiency where there is substantial glazing. 


Going solar in the city 

Downtown areas offer a potential For energy conservation not 
available in sprawling developments: mass transportation, 
proximity to work, and retrofit capabilities. 


More than just energy 

Two government clients, the State of California and the Ten- 
nessee Valley Authority, are encouraging building design 
that reduces the use of energy. By Peter Calthorpe. 


From Salk to SERI 

Fred Dubin, in an interview with Richard Rush, discusses the 
importance of team effort by the architect and the engineer 
in planning an energy-conserving building. 


Solar nexus 

The headquarters for the Solar Energy Research Institute 
(SERI) in Golden, Co, designed by Table Mountain Archi- 
tects & Engineers, applies solar energy in many forms. 


Tomorrow's energy from yesterday 

Case studies of retrofitted buildings indicate that energy sav- 
ings may be greater than expected when the program is 
adapted to individual circumstances. By Don Klabin. 


Cover: 
Design by Elizabeth 
and Richard Rush. 
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Levels of conserving 

Pomeroy, Lebduska Associates, with Fred W. Lyon, considers 
the energy already invested in a structure and incorporates it 
into the design for an energy-efficient library in New 
Rochelle, NY. 


The two-legged thermostat 

Adaptability to the environment is one of the capabilities of 
the human body and a great natural energy resource. By Jay 
L. McGrew. 


This building is loaded 

Richard Crowther's own living and working space used a cen- 
tral solar heated space and nine thermal zones to make the 
most efficient use of energy collected. 


City under sod 

A correctional facility planned for Oak Park Heights, Mn, 
designed by Gruzen & Partners and Winsor/Faricy, will be 
bermed on three sides to reduce heating and cooling needs. 


A Georgia peach 

Taylor & Williams have used sun for heating and cooling the 
Shenandoah Solar Recreation Center in Georgia, and also for 
making hockey rink ice. 


Design dilemma 

Two projects by Kelbaugh & Lee, the Milford Center anda 
group of townhouses, are designed for solar energy—one as a 
learning center, the other, urban infill housing. 


Cool school 

Saez/Pacetti architects expect solar energy to provide 70 per- 
cent of the cooling and 90 percent of the hot water for the 
Floyd Elementary School in Miami, Fl. 


Energy: An expanding force for change 

The turn to energy-conscious design is inevitable. How we 
use energy affects the environment; our transportation, our 
homes, our country, and eventually the world. 
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Flexible Architectural Tambour, in a wide selection of solid woods, wood veneers and metal laminates, offers 
unusual design possibilities for interior walls, columns and other architectural elements. 
Forms & Surfaces Box 5215 Santa Barbara, California 93108 (805) 969-4767 
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HAS NOTHING 
TO DO 
BUT STARE 
AT THE 
CEILING, 
GIVE HIM 
SOMETHING 
BEAUTIFUL 
TO STARE AT. 


Celotex has just come up 
with a new line of prestige 
acoustical ceiling panels for 
executive suites. 

We call it Celotex Colortone. 
And we designed it to go over 
the heads of most of the heads 
of business. 

Celotex Colortone is very 
special for several reasons. 

To start, it comes in five 
rich and luxurious colors. The 
names alone will probably 
make you want to get hold of 
a sample. Cattail, Jute, Reed, 
Pampas and Sage. 

The colors of these high- 


From top to bottom. So if they 
chip or get cut, you'll never 
notice it. 

And they have a "reveal 
edge" design. 

Giving the installation a 
handsome custom-designed 
three-dimensional look. 

For more information about 
Celotex Colortone acoustical 
ceilings, contact your Celotex 
representative. 

Celotex Colortone. They'll 
definitely make the suite smell 
of success. 


(lofex 


a m Water company 
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We've earned the name: 
The Elevator Innovators. 


Dover has done it with new ideas, and 
new applications of old ideas. 

We were first to conceive the time and 
cost-saving pre-engineered elevators, 
and now have the broadest line in the 
industry (49 traction and Oildraulic 
models) to serve low and mid-rise build- 
ings. For high-rise buildings, our gearless 
traction elevators and sophisticated group 
supervisory control systems offer high 
speeds and the proper response to traffic 


demands, in order to meet the needs of 
the most severe building requirements 
Dover first in the industry to put 
computer technology to work, using it to 
project a building's traffic volume and 
i and to determine the elevator 
speed, capacity, and other characteristics 
needed to provide the desired level 
of servi 
We have more solid state controlled 
elevators in operation throughout Nor 


America than any other company in the 

indus : i lo, util 

conve V ] 

will deliver the proper level of perfor- 
to satisfy the individual bui 


‘levator Innovators, but we won't ever 
use our customers' buildings as a test 
r or let the urge to innovate overrid 


our customers' needs for safety, reliability, 


and performance. For literature write 


Dover Corporation, Elevator Division, 
arketing Services — A665, P.O. Box 


N 38101 


Now, at every level of executive management 
you can create an image of success that gains 
the business edge. 


KIT TINGER 


At franchised Georgian Collection Dealers listed to right. 
Kittinger Company, Department PA, Railroad Street, Castile, New York 14427 
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For complete information 


contact these franchised 
Georgian Collection Dealers 


ARIZONA 
Phoenix: Barrows Fine Furniture 
CALIFORNIA 
Los Angeles: Cannell & Chaffin 
Commercial Interiors, Inc 
San Francisco: Hogue & Associates 
COLORADO 
Denver: Howard Lorton, Inc 
Scott-Rice Co. 
DISTRICT OF COLUMBIA 
Washington: W.&J. Sloane, Inc 
GEORGIA 
Atlanta: Ball Stalker Co. 
ILLINOIS 
Chicago: Marshall Field & Co., 
Contract Division 
INDIANA 
Indianapolis: Business Furniture Corp. 
MASSACHUSETTS 
Boston: Business Equipment Corp. 
Peabody Office Furniture Corp. 
MICHIGAN 
Bloomfield: Lewis Furniture Co. 
MINNESOTA 
Minneapolis: Dayton's Contract Div. 
General Office Products Co 
NEW YORK 
Albany: Business Interiors, Inc 
New York: Bestype Office Furniture, Inc. 
Colborn Associates 
Empire Office Equipment, Inc 
OHIO 
Cleveland: Ohio Desk Co 
Columbus: Thomas Ruff & Co 
PENNSYLVANIA 
Philadelphia: A. Pomerantz & Co. 
Pittsburgh: Joseph Horne Co., 
Commercial Interiors Div. 
TENNESSEE 
Knoxville: McQuiddy Office Designers, Inc 
Nashville: McQuiddy Office Designers, Inc. 
TEXAS 
Amarillo: Southern Furniture Co. 
Dallas: Stewart Office Supply Co. 
Houston: Suniland Office Furniture 
UTAH 
Salt Lake City: Salt Lake Desk 
VIRGINIA 
Lynchburg: Litton Office Products Centers 
Norfolk: Litton Office Products Centers 
Richmond: Litton Office Products Centers 
Roanoke: Litton Office Products Centers 
WISCONSIN 


Milwaukee: Forrer Business Interiors, Inc. 


CANADA 
ALBERTA 


Calgary: Contemporary Office Interiors, Inc 
RGO Office Furnishings, Ltd. 
Edmonton: Donn Larsen Office Interiors, Ltd. 


With Rmax Thermawall, 
it doesn't take a lot of energ 
to save a lot of energy. 


The next time you specify 
energy efficient commerci 
insulation, take a minut 
think about the ener, 
to put it up. En 
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tom ine cost as 
kindo 
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think 
rigid i 


Thermawall R Values 


= Thermawall only 
u Thermawall System 


Note: Thickness includes * gypsum. Aged R 
values tested at 75° mean temperature. 


Thermawall Fastening 
System (patent pending) 


By eliminating common studs and batt insulation, the Thermawall Insulation System reduces 
installation costs dramatically, going from metal channels to finished drywall in one step. 
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The more you insulate, the 


If you're going to insulate 
a building to its maximum 
cost-effectiveness, you ought to 
include quality windows, too. 
Andersen? Perma- 
Shield? windows, for instance, 
help insulate where heat 
loss might otherwise be the 
greatest—in the window 
area itself, 


Compared to windows 
that only meet minimum 
industry air-infiltration stand- 
ards, Perma-Shield windows 
allow you to increase the 
window area without increasing 
the building's heating and 
cooling costs. 

Low air infiltration is 
one reason. Andersen's snug- 


fitting design is two times 
more weathertight than 
industry standards require. 
The better to keep out 
drafts and keep in comfort. 
Andersen's use of double- 
pane insulating glass is another 
reason. It's two times more 
effective at reducing heat loss 
conducted through the glass 


more you need Andersen. 


than old-fashioned single- 
pane glass. 

Add triple glazing 
and the insulating value of 
Andersen windows climbs 
still higher. 

And when properly 
sized, shaded and oriented 
toward the sun, Andersen 
windows help save more 


energy. In winter, they wel- 
come in the warming sun, 
and in summer, they open to 
cooling breezes. 

So specify as much 
insulation as is practical, but 
insist on quality Andersen 
Perma-Shield windows and 
gliding doors, too. See Sweet’s 

e 8.16/An. Or ask your 


Andersen distributor to show 
you the many beautiful 
ways to insulate with a view. 
Andersen Corporation, 
Bayport, MN 55003 


The beautiful way to save fuel® = 
Andersen Windowalls Un 
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Create your own 
energy-efficient environment 
with an Owens-Corning 
Fiberglas Fabric Structure. 


This is the beautiful new Bullock's in San Jose, 
California. The world's first department store with 

a permanent fabric roof—made of rugged 
Owens-Corning i Fiberglas yarn coated with Teflon: 
The fabric roof gave the architects the freedom 
create a unique environment—open, airy. 


cent, it lets in soft day- 
hus cutting the need for daytime lighting and 
the use of energy. And Bullocks is projecting 
energy savings of $18,000 a year. (They're now 
planning a second store with a larger Fiberglas 
fabric roof.) 


More savings. 
An Owens-Corning F 


berglas iibris TOC is tructure 


of. And 


Í Í goes up in a fraction o 
nich | can resulti in even more savings. 
e, home of the Detroit 

i not have been n built with a conventional 
it going over budget. Today, the 
a 10-acre Fiberglas fabric roof that 
price ofa s ult one. 


Seven years of success stories. 


rning has been involve 
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, librarie restau- 
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YOU SPECIFIED IT. 
BE SURE YOU GET IT. 


There’s only one STYROFOAM* brand insulation exactly how these porous imitations can work in 
and The Dow Chemical Company stands squarely buildings. Think about it next time you specify 
behind it. STYROFOAM, with thirty years of insulation. 
proven performance, keeps on delivering STYROFOAM brand insulation keeps 
consistent energy savings for the life ofa the wet out. Moisture absorption is the most 
building. common cause of thermal resistance de- 

Don’t confuse STYROFOAM brand terioration in perimeter, sidewall and roof 
insulation with porous foam products made insulation. Since water is a good conductor 
with today’s throw-away technology, like of heat, soggy insulation robs a building of 
molded foam cups and picnic coolers. This the energy it’s supposed to be saving. The 
whole category of disposable foam products is thisie not stvroroam Unique closed cell structure of STYROFOAM 

: made an entirely different way. brandinsulation. repels water and retains R-value. 

One product made with this same short-life, STYROFOAM brand insulation also meets 

throw-away technology is "beadboard" insulation. many ofthe tough new building codes for demand- 


Ever had a foam cup leak in your hand? That's ing applications, like below grade. Because when 


moisture gets in and freezes, porous imitations can 
crumble—along with their insulation value. 
STYROFOAM will continue to perform long after 
other materials fail. 

STYROFOAM brand insulation can docu- 
ment long-term, high performance that doesn't let 
you down through manufacturing flaws, aging, or 
inferior product integrity. Ask for proof. 


confident that you and your clients have invested 
in the proven answer for energy savings from 
frostline to skyline. 

For more information, write: 
The Dow Chemical Company, STY ROFOAM 
Brand Insulation, Dept. D58, Midland, MI 48640. 


We ve gat it. The Proven Answer ffi 


Accept na substitutes. 
Specify STYROFOAM brand insulation and make 
sure its actually applied. Then you can be 


*Trademark o! The Dow Chemical Company 


WARNING: STYROFOAM brand insulation s combustible and should be properly installed. A gypsum board interior finish should be used in commercial construction. 
For roofing applications, STYROFOAM brand insulation should be provided with an adequate protection For specific instructions see Dow literature available from 


your supplier or from Dow. 
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PA News report 


Massachusetts energy code 
review program 


The Massachusetts State Building Code 
Commission has established the Plan 
Review Assistance Program as an ongo- 
ing response to the need for communi- 
cation created by the Energy Code (the 
modified AsHRAE 90-75). The program 
provides technical assistance to building 
inspectors and educational assistance to 
the professional community; the plan- 
review process establishes a means to as- 
sess the levels of code awareness in both 
the enforcement and professional 
communities. 

The dialogue between review staff 
and designers fills the continuing educa- 
tional and technical assistance void, 
since there is currently no professional 
organization or registration board 
which directly addresses energy code 
requirements and the related technical 
issues. Pre-permit analysis averts poten- 
tial problems of noncompliance. Finally, 
an outreach seminar program addresses 
specific areas of the professional com- 
munity's needs. 

David Miller, ergy Program Man- 
ager, believes the plan "has fulfilled a 
dual feedback role. It told us where new 
construction was not complying with 
present energy codes, and it enabled us 
to devise an educational program which 
would facilitate the transition to new, 
more stringent energy codes." 

The Plan Review Program is com- 
posed of five sections. Section 1 deals 
with design conditions and shows how 
they should be included in the specifica- 
tions or as plan notation. Section 2 on 
mechanical equipment establishes 
standards for HVAC performance 
which must be met and noted to show 
compliance. Section 3 on OT TV (Overall 
Thermal Transfer Value) Calculation 
indicates how such calculations should 
be distinguished from U, value calcula- 
tions: the former indicates thermal per- 
formance in the cooling mode, the latter 
in the heating mode. Section 4 describes 
mechanical system sizing criteria. Fi- 
nally, Section 5 describes ventilation cal- 
culations specifying, for example, that 
fan schedules should note the total 
number of people served by each unit, 
the CFM per person of ventilation air 
and outside air, and the total circulation 
and outside air requirements. 


The program is dynamic in character 
and can identify issues of particular 
topical interest. The data base obtained 
in case review of individual projects will 
be utilized as an internal review of the 
code's technical value. From January 
1979 to June 1979, 136 projects were 
analyzed with a response rate of 60 per- 
cent supplying data on new construc- 
tion. The dollar value for projects 
reviewed ranged from $50,000 to $12 
million. Such data are useful in evaluat- 
ing how well codes are presently being 
met and what measures must be taken 
to improve compliance. 

Where currently the onus resides on 
the designer to maintain contact with 
both the technology and terminology 
inherent in the energy code require- 
ments, the Plan Review Assistance Pro- 
gram seeks to assist the professional by 
first, insuring a high level of code com- 
pliance and second, providing an educa- 
tional assistance program to keep the 
design community aware of the new 
energy code. The program has the po- 
tential of adoption as a prototypical 
model and as an example for other 
states interested in establishing a similar 
assistance program. It provides a link 
between the component codes (ASHRAE 
90-75) and the new second-generation 
energy codes (e.g., the Department of 
Energy Building Energy Performance 
Standards, BEPS), which prescribe 
overall energy budgets. It assists de- 
signers in using and feeling comfortable 
with the component codes prior to the 
implementation of the more complex 
BEPS computer-aided code. [Susan Gill] 


Study proves preservation 
energy efficient 


Old buildings save energy. That as- 
sumption, long a contention of the 
preservation movement, can now be 
documented, a federal agency reports. 
Booz, Allen & Hamilton prepared a 
study, "Assessing the Energy Conserva- 
tion Benefits of Historic Preservation," 
for the Advisory Council on Historic 
Preservation, an independent federal 
panel that advises the president and 
Congress. 


Grand Central Arcade, Pioneer Square, 
Seattle. 


The study points out that approxi- 
mately one-third of America’s total 
energy consumption involves buildings, 
their use and operation. Five percent of 
the country’s annual consumption is in- 
vested in the processing, transporting, 
and putting into place of construction 
materials. “Replacing all existing build- 
ings in the United States would require 
the entire world’s energy output for 
about a year just for materials and con- 
struction processes—approximately 200 
quadrillion Btu of energy,” the study 
notes. 

In preparing the report, three dis- 
similiar old buildings were used as case 
studies: the Grand Central Arcade in 
Seattle's Pioneer Square, a hotel con- 
verted to mixed use as shops and 
offices; Lockefield Gardens in In- 
dianapolis, a 1935 WPA low-cost hous- 
ing project—one of the federal gov- 
ernments first—now abandoned and 
threatened with demolition; Austin 
House, a two-story brick carriage house 
on Capitol Hill in Washington, DC, that 
was gutted, leaving only the shell, and 
then converted into three apartments. 

The study notes that most people as- 
sume, correctly, that new buildings can 
be more energy efficient than old ones. 
In assessing whether to rehabilitate an 
old building or build a new one, how- 
ever, there are other kinds of energy 
that must be taken into account. The 
first is demolition energy, the cost in 
energy terms of tearing down an old 
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News report continued from page 25 


building. Included would be the 
gasoline used by the wreckers to raze 
the structure and haul away the debris, 
for example. 

The second, and even more impor- 
tant kind, is embodied energy—the 
energy already invested in a structure. 
Once used it is nonrecoverable. Thus, 
for example, the energy in eight bricks 
is equivalent to one gallon of gasoline, 
the study reports, but that energy can- 
not fuel a car. Included in embodied 
energy is the energy used to create the 
bricks, steel, concrete, glass, and myriad 
other materials. 

It was determined that the aban- 
doned Lockefield Gardens complex 
represents nearly 550 billion Btu of 
energy embodied in its construction, 
equivalent to approximately 4.5 million 
gallons of gasoline. Austin House has 1 
billion Btu of energy embodied in its 
shell. 

In determining how to document 
preservation's energy savings, the re- 
searchers developed three increasingly 
complex formulas—the Building Con- 
cept Model, the Building Survey Model, 
and the Building Inventory Model. Fig- 
ures derived from a study of such ele- 
ments as building materials, plans, cli- 
mate, and occupancy standards can be 
plugged into the formulas to offer 
either general, refined, or precise re- 
sults as to the amount of energy in- 
volved in a particular project. The work 
can range from a single calculation for 
each kind of energy—embodied, demo- 
lition, and  operational—to several 
hundred that would require the use of a 
computer. 

Through the use of the formulas, the 
study concluded that rehabilitation of 
the Grand. Central Arcade used less 
than one-fifth of the energy that would 
have been required for a new building 
of similar size—a saving of 92 million 
Btu. Despite the fact that more energy is 
required to operate the Grand Central 
Arcade annually, the savings from re- 
habilitation would run the structure for 
more than 200 years, the study con- 
cludes. Over a 30-year period, enough 
energy would be saved at Austin House 
to heat and cool a similar-size apartment 
building for 10 years. And Lockefield 
Gardens offers a net energy advantage 
for 50 years. 

Copies of the full report, including 
the complex formulas, are available for 
$2.75 from the U.S, Government Print- 
ing Office, Washington, DC 20402 
(stock no. 024-000-008-56-8), An illus- 
trated brochure that highlights the 
study is available free from the Advisory 
Council on Historic Preservation, 1522 
K St, NW, Washington, DC 20005. 
[Carleton Knight, IIII 


4 Mined space. 5 Solar optical system. 


In progress 


These buildings were chosen as repre- 
sentative of the vast body of effort 
known as Energy Conscious Design. 


Civil. Mineral Engineering Building, Uni- 
versity of Minnesota, Minneapolis. Archi- 
tects: Myers & Bennett, Minneapolis. When the 
Minnesota state legislature mandated to the 
University of Minnesota that its proposed 
new Civil/Mineral Engineering building on 
the East Bank campus be an energy demon- 
stration project, the architects dug in—way 
in. Currently under construction, the 
142,000-sq-ft building will be 95 percent 
underground. A third of its volume, some 
48,000 sq ft, will be mined space 110 ft below 
ground ina soft layer of sandstone beneath a 
layer of limestone. 

The architects, who pioneered earth- 
sheltered architecture on the campus with 
the construction two years earlier of Wil- 
liamson Hall, intend to demonstrate the po- 
tential use of mined spaces for a variety of 
human activities by introducing light to 
these spaces. Where Williamson Hall dem- 
onstrated that earth-sheltered spaces need 
not necessarily be cavelike, the Civil/Mineral 
Engineering building goes further. It will 
demonstrate, according to project architect 
David Bennett, that daylight can be pro- 


jected, not just naturally filtered, to deep 


spaces. 

With research scientist Dr. Michael Dugay, 
now with Bell Laboratories in New Jersey, 
Bennett devised a demonstration solar optics 
system that collects sunlight and directs it 
through the building by means of an assem- 
bly of lenses and mirrors which reflect the 
light into deep interior spaces, including the 
mined space. The system optically com- 
presses sunlight into narrow streams of light 
through a series of ten heliostats mounted 
on the roof of the building. The heliostats 
track the sun, reflecting it into a series of 
shafts which plunge into the main central 
space of the building, and then diffuse over 
targeted spaces in the structure. No trans- 
mission energy is used. When combined with 


1 Trombe wall. 2 Solar shading. 3 Earth sheltering. 


conventional artificial lighting under con- 
trolled conditions, the system has the poten- 
tial to reduce substantially the electrical 
demands for lighting interior spaces, / 
vironmental design, it goes even further, il- 
lustrating the potential of enhancing earth- 
sheltered spaces as viable places for human 
habitation. 

Solar optics aside, the new building will be 
a virtual energy park of passive and active 
energy systems working incrementally to re- 
duce the building's energy demands; these 
include a system of plant screenings, called 
micro/climatology, that turn the south-facing 
parts of the building into a kind of Babylo- 
nian gardens in reverse (the architects call 
this landscape micro/climatology) and trombe 
walls. Active systems will include solar elec- 
tricity generation, ice energy cooling, and 
planned solar heating, pending a grant from 
the U.S. Department of Energy. 

Structural systems include cast concrete 
walls, columns, and floor slabs, and a 
structural-steel truss roof that will support a 
15-ton traveling crane over the huge main 
structural lab. The exterior will be clad in 
oversized brick to match the surrounding 
buildings of the Institute of Technology. 

Entrance to the building will be by means 
of a fan-shaped spiral of classrooms sur- 
rounding a rotunda. The spiral forms an 
entry court which begins at grade level and 
terminates in the main entry of the building. 
Because of its location near a proposed bus 
transfer station, the entry forms a symbolic 
center for this part of the campus, a focus 
not only for the Institute of Technology, but 
for the university as a whole as well. Con- 
struction costs are expected to be 
$12,500,000. [Joanna Baymiller] 


Joint Use Public Facilities, Lincoln, Ne. Ar- 
chitect: The Clark Enersen Partners, Lincoln, Ne. 
The objective in this project is to take full 
advantage of the joint use concept in a 
four-phased building program. The first 
[News report continued on page 30] 


"With REZ* Wood Stains we 
combination of color sel 
and technical suppe 


Walton L. Bazemore, A.LA. 
Maddox and Associates, P.C. | 
Savannah, Georgia f 


The exterior of this striking home designed by Walt Bazemore is made entirely of cypress and stained with 
REZ Oil Type Semi-Transparent Wood Stain. A variety of Pittsburgh? Paints were also used throughout the interior. 


We knew from past experience that 
we would get a durable, quality prod- 
uct when we specified REZ Wood 
Stains for this home, says Mr. Walt 
Bazemore. He continued, “Other 
equally important factors in our de- 
cision to use REZ Wood Stains were 
color selection plus nearby service 
and technical support . . . from the 
Pittsburgh Paints distributor in Sa- 
vannah. These add up to an economy 
of time that's difficult to measure in 
terms of dollars and cents." 
If you're:specifying or using stain on 
your next project, consider these 
plus benefits of REZ Wood Stains. 
* “Now” colors — 145 REZ Wood 
Stain Colors or we'll match most 


PITTSBURGH PAINTS 


Manufacturers of Rez® Wood Stains and Varnishes in U.S.A. 


any color you have in mind. 

* Quality and durability that have 
been proven for over 30 years. 

* Fast service from a nearby Pitts- 
burgh Paints distributor — and a 
single source if you need both 
stain and paint. 

* Technical support from one of the 
nation's leading paint and coatings 
manufacturers. Assistance on your 
specific project, if necessary, is 
available from your local PPG 
Representative. 


See Sweets File 9.9/PPG or get 
our 8-page brochure by mailing the 
coupon. 
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Ina World of Ordinary Windows, 


Double Hung. i2 Insulated Glass. sometimes me Fixed. me mosi popuiar commercii 
long enough to have earned the title “Old obvious answers aren't so obvious, ASK owners window system in the world today. The fixed 
Uni dable.” If you want to heat or cool who've experienced seal fracture failures. They've window is simplicity in itself. Non-operable, 
the great outdoors, double hung should be found that insulated glass delivers improved shading no emergency ventilation and no chance for 
your first choice. What the Packard was to coefficients when it clouds up. An unorthodox way. easy repair. If your father-in-law is a window 
the car, double hung Is to windows. A good | to save energy. But tough on folks who want to look washer, be sure fo Specify fixed windows. 
idea whose time has passed. ! outside. 


A. The DISCO T-2001 reduces the ini- C. Wedge-glazing system provides a 
tial heating and air conditioning " high compression seal between 
requirements. Provides the ultimate í , glass and aluminum, preventing air 
in heat and cold transfer reduction. - } and water infiltration. 
Reduces noise pollution by as 
much as 50% and dramatically 


lowers cleaning and maintenance = D. Heli-arc welded corners provide 
costs. , , greater in-place frame stability. 


B. The first side hinged, in-swinging | E, Fully enclosed narrow slat venetian 
aluminum casement window fea- | blinds help provide shading coeffi- 
turing a poured-in-place polyurethane thermal cients as lowas.10 when set at 45 degrees. Virtually 
barrier. A full 96” separation is provided between maintenance free. 
the interior and exterior surface of the frame mem- 
bers. U value .47. Osio 


“Copyright 1980, DISCO Aluminum Products Company, Inc. 
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Meet Disco...The Overachiever. 


" " . 2 
Slider. Try to wash this one from the Pivoting. You don't have to be a The Overachiever. The DISCO 
inside. Better yet, try to keep it on track. fortune teller to predict the future of pivoting system. Operable, double or triple glazed. Inexpen- 
Famous for easy air and water infiltration. windows. Because they pivot across the Sive to clean and maintain. Side hinged, casement 
They work best when accompanied by are- weather stripping, they invite damage to the inswing is our favorite. The DISCO T-2001 has a U 
pairman. thermal seal. As they get older, pivoting win- value of 47 ond a shading coefficient as low as .10. 
dows let people inside know what's going No other window does more to save energy and 

on outside. reduce life cycle cost, 


NoOther Window Does a Better Job 
Of Reducing Energy Waste and Life Cycle Cost. 


Even good win have a way of becoming mediocre when faced with the challenge of reducing energy and life cycle costs. 
What was right for the 1970's may not meet the needs and government regulations of the 1980's and beyond. 

Enter the overachiever. DISCO. A customized window system which assures maximum thermal efficiency and minimum air and 
water infiltration in an operable design. Perfect for combating energy waste and maintenance expense. 

Our double and triple glazed systems are as malleable as you are imaginative. Each 
can be customized to meet your exacting specifications 

DISCOS ready for an age when good is no longer good enough..with windows that 
reflect the solid ideas of forward looking design 

Test us. If we don't have answers to your challenges, chances are they don't exist. 


.. TT EPIS ALUMINUM PRODUCTS COMPANY INC. 


a DISCO architectural representative or require aid with drawings or specific ìs, contact Steve Berryman, DISCO Aluminum Products Company, P.O. Box 1019, Selma, Alabama 36701 (205) 875-9283. < 
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Fire station, health station, and library. 


phase is the fire station; the second com- 
prises the health station and portions of the 
library and park; and the third and fourth, 
the expansion of the library and the de- 
velopment of the park. 

Energy conservation is achieved through 
the use of a circulation spine, automatic in- 
sulating shades over glazed areas, building 
materials and detailing, exterior planting, 
and the shape of the building elements. The 
fire station is separated from the other ele- 
ments in the project by a rock-filled masonry 
solar heat storage wall with an adjacent cir- 
culation spine linking the various elements 
and the park. 

Both the library and the health station are 
set against the spine and present a south 
facade, thereby maximizing the potential for 
solar heat gain. Post and beam construction 
affords ease of expansion, and the mass of 
the concrete structure provides added pas- 
sive solar storage. 

The passive solar system in the library and 
health section consists of Trombe wall ele- 
ments on the south facade and light scoops 
in the roof for areas not near the Trombe 
wall elements. The light scoops are glazed 
with diffusing glass, which disperses the 


a 
light and solar radiation and avoids the glare 
of direct solar radiation. This light will per- 
meate most of the interior, thus minimizing 
the use of artificial light. Localized dark ma- 


sonry floor areas and movable standing 
water tubes store the heat from the light 
scoops. Consisting of a dark masonry wall 
behind clear glazing, the Trombe wall both 
collects and stores heat. Automatic shades 
that roll down in the evening insulate the 
light scoops and Trombe wall. The fire ste 
tion has a linear light scoop focusing sun- 
light on the masonry wall to the north in the 
dormitories and locker rooms. 

An active solar heating system will use the 
masonry divider wall as a solar heat storage 
element to supplement the passive system 
and preheat domestic hot water. A low-tech, 
air-type collector will be constructed as part 
of the building using standard materials and 
techniques. Both the collector and the wall 
will be built in segments as the other ele- 
ments are constructed. The collection and 
storage system blends effectively with the 
forced-air ventilating and cooling system. 
The air-distribution system will provide 
added heat storage by taking return air high 
and transferring heat from the warmer air 
near the ceiling through buried ducts to an 
insulated heat sink beneath the floor. 
atural gas will provide supplemental heat. 


When outside temperatures permit, cool- 
ing will be done with fresh air. An air- 
conditioning compressor will be arranged 
for future conversion to a heat pump, pro- 
viding flexibility to use the preset lower cost 
of natural gas with the option of converting 
to an electric heat pump, depending on the 
availability and cost of natural gas. 

Upon completion of the project, approx- 
imately 70 percent of the heating require- 
ments will be provided by solar energy. 


Indio Palms Park Center, Riverside County 
Parks Department, Rubidoux, Ca. Architects: 
Paolo Soleri Associates, Scottsdale, Az. This ex- 
hibition and leisure facility for casual visitors 
and research facility for longer term users is 
designed to demonstrate an "environmental 
ethic as lifestyle." Situated in an unusually 
harsh desert climate subject to extreme 
temperature variations and near two earth- 
quake faults, the building will reflect energy 
conservation and autonomy, using passive 
solar systems, waste and water recycling, and 
intensive greenhouse horticulture. 

Taking the form of a large solar 
greenhouse, the facility is sloped upward 
along a knoll. The main entrance to exhi- 


Indio Palms Park Center. 


bitions and public space is at the top level, 
and three lower levels, sheltered to the east 
and west by bermed earth, contain dor- 
mitories, classrooms, laboratories, an inten- 
sive horticulture greenhouse, and other fa- 
cilities. Access to the lower levels is via a 
continuous ramped gallery housing displays 
of native plant life. The lowest level includes 
a pond which serves as a catchment for 
rainwater runoff from the greenhouse 
membrane and is used for plant irrigation 
and as a heat sink. 

The greenhouse structure acts as a solar 
chimney, drawing solar-heated air up 
through the building by means of natural 
convection. Insulated louvers beneath the 
greenhouse roof provide shade from ex- 
treme daytime heat and hold the heated air 
inside on cold desert nights. Irrigated pads 
on the upper level aid evaporative cooling. 
The projected cost of the buildings, displays, 
and equipment is $1,300,000. 

[Barbara Goldstein] 


Cray Research, Inc., Headquarters Facility, 
Mendota Heights, Mn. Architects: Archi- 
tectural Alliance, Minneapolis, Mn. Architects 
for a new headquarters office building for 
Cray Research, in a St. Paul suburb, pro- 
posed to the client the installation. of a 
centralized ice storage system at an initial in- 
vestment of $80,000 above the cost of cc 
ventional air-conditioning systems, but with 
an annual saving of $8400 and a seven-year 
payback period. The estimated cost saving 
was based on comparable fuel costs for con- 


Cray Research, Inc. 


ventional systems plus tax savings from the 
recent tax incentives contained in the Na- 
tional Energy Act. 

I he system is one of several which the ar- 
chitects expect will considerably reduce 
energy use and subsequent energy costs in 
the new facility. 

Cray’s new headquarters is a two-phase 
project: a 25,000-sq-ft original headquarters. 
building for the company, a three-year-old, 
fast-growing computer designer-manufac- 
turer; and a 40,000-sq-ft addition, being de- 
signed before the first building was ever 
completed, 

The graceful, narrow wings of the three- 
story, tiered stucco and reflective glass build- 
ing wrap either side of a promontory of land 
on a partially wooded site overlooking the 
Minnesota River Valley to the southwest. A 
central glass entryway and a bilevel dining 
space with access to an outdoor deck afford 
employees access and views to the spacious 
outdoor site. 

In determining energy requirements for 
the building, the architects identified two 
major areas of potential energy savings in 
addition to the air-conditioning require- 
ments: lighting and operation of the com- 
pany's computer. To reduce loads in the 
all-electric building, the mechanical en- 
gineers, Dunham Associates of Minneapolis, 
cut the number of fluorescent tubes from 
the conventional four to three and relied on 
photoelectric control of perimeter lighting 
to maximize the effects of natural sunlight. 

The building's heating requirements will 
be handled entirely by a heat recovery sys- 
tem that will recapture the 2.4 million Btu 
per hour of excess heat generated by Cray's 
in-house computer, which operates 24 hours 
a day. Back-up systems will be installed for 
use in the event of computer failure. 

In recognition of impending “time of day" 
rate structures from the local utility, the ar- 
chitects realized the value of shifting some of 
the major electrical loads to off-peak or 
nighttime operation. They implemented an 
innovative ice-storage system which relies on 
cooled air produced from circulated ice wa- 
ter. Water cooled by two ice-making heat 
pumps is stored in a 15,000-cu-ft tank and 
distributed to fan coils which are placed at 
various intervals in the ceiling plenum. The 
heat pumps produce ice at night, from 
which cooled air is generated for air condi- 
tioning the following day. Storage capacity 
of the system can provide approximately 
four days of peak air conditioning if re- 
quired. Subsequently, energy use will be dis- 
[News report continued on page 34] 


and remain maintenance-free! 


National Federation of High School Associations Headquarters, Kansas City, MO., Architect: Kiene & Bradley Partnership, Topeka, KS., Installation: Kaw Roofing & Sheet Metal, Inc., Kansas City, KS. 


factory-formed roofing systems 


You'll never encounter call-back problems with Microzinc 70 
roofing systems. Install them and forget them. And that includes 
coping, flashing, fascia and mansards! 


Microzinc 70, widely specified for its beautiful pre-weathered 
patina, is even better known for its maintenance-free qualities— 
no leaks, no run-off stains and no rotted materials. 


Whether you specify Batten-seam or Standing-seam, our LOK 
roofing systems are custom engineered, factory made and deliv- ; 
ered directly to the job. Installation is so simple it greatly reduces 2 Metal 
labor costs. Other on-site savings include - no cleaning, no | | &Ch ical 
priming, no painting. And no soldering needed. j fives” 


Greeneville, Tennessee 37743 615/639-8111 
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How to get a 
round ceiling 


through a 


square client. 


Paraline linear metal 
ceiling system is a 


by your imagination. 


Talk sense to him. Donn Paraline adds flexibility to | Ask your Donn represen- 


lighting and air return tative for full details. Call 
design while allowing us toll-free. Or write us. 


| sensible, affordable way ^ easy access to the service Donn makes access 


to turn a workaday area above. It's easy to floors. Donn makes wall 
building into a showcase. install. Easy to maintain. systems. And Donn 
The dramatic, flowing Paraline is available in makes ceiling systems. 
design possibilities of steel or aluminum witha But most of all, Donn 


Paraline are limited only wide variety of wipe-clean Makes sense. 


standard color finishes, 


Yet for all its visual impact, chrome-like polished Low 
even your most skeptical ^ aluminum or nearly any L (® DS X 


client will see Paraline for custom finish. It's also 


the very practical solution ^ available in a fire-rated DONN CORPORATION 
itis. And — it's the only version for nearly any 

linear metal ceiling that's ^ application you can Paraline Ceilings 
fire-rated! conceive. It's even 1000 Crocker Road 


available with an NRC Westlake, Ohio 44145 
sound control character-- (216) 871-1000 
istic up to .90. 


Paraline now available fire-rated! 
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News report continued from page 30 


tributed over a 24-hour period, greatly re 
ducing peak period use and the resulting 
high demand charges. The implications of 
widespread use of this system, say the archi- 
tects, would be considerable if substantial 
numbers of commercial and industrial build- 
ings were converted to a similar system. 
Fewer power plants would be necessary, and 
expenditures by utilities would be reduced, 
resulting in fewer rate increases to consum- 


ers. | Joanna Baymiller| 


Plan for the Relocation of Soldier’s Grove, 
Soldier’s Grove, Wi. Architects and Planners 
The Hawkweed Group, Chicago. Devastated by 
flooding several years ago, the entire town of 
Soldier's Grove (population 514) will soon 
relocate on higher ground away from the 


flood plain, Many town merchants and resi- 
dents will move into the new town as the old 
one is demolished, When they do, it will be 
to a setting that—while not quite a complete 
haven from Wisconsin's harsh winters—may 
serve as a model of energy-conscious plan- 
ning. Rodney Wright of Hawkweed says that 
the town fathers sought a plan that would 
emphasize energy as an issue for nonurban 
communities: “They want the town center to 
be rural in appearance. It was a small coun- 
try town and the new town will be, too, right 
down to the building materials.’ 

Hawkweed has done a planning scheme 
for the town center and has designed a 
number of public and private buildings for 
the site. A series of design guidelines and 


Pedestrian street flanked by shopping arcades. 


standards resulted from the planning effort, 
including a heat-loss standard of 4 Btu per 
sq ft per degree day for building exterior 
surfaces and a restriction against flat roofs 
The standards also call for a solar contribu- 
tion of at least 50 percent of the total heating 
requirements of individual buildings, but, in 
fact, the buildings are emerging with a solar 
contribution closer to 90 percent. The plan 
calls for maximum use of renewable build- 
ing materials, which, in Wisconsin, means 
wood. Even oak railroad ties are being used as 
columns in some of the town center build- 
ings 

The site analysis for the 
examination of 


town center 
and 
movement, existing vegetation, and the mi- 
croclimatic effects of terrain. A building area 
defined by these with 
key winter 


in- 


volved solar wind 


considerations 
the 


was 
solar for 
months. 


Hawkweed's landscape 


access a concern 


design also 
The 190-acre par- 


in- 
volves relocation of trees 


cel now owned by the town—of which the 
town center involves 19 will have 
large windbreaks to the north and north- 
Near-mature pines and other indige- 
nous plantings will be moved for this pur- 
Deciduous trees will serve to block 
summer sun, letting winter sun pass through 
as their leaves fall. 


acres 
west 


pose 


Concern with solar access is also evident in 
Hawkweed's suggested designs for buildings 
in the town center. Along the south side of 
the main pedestrian thoroughfare, buildings 
will be limited to a single story, so as to en- 
sure adequate sunlight for the street and for 
buildings on the north, which will be higher 
Roof and balcony overhangs are also used, 
along with earth berms—some extending to 
roof level. 

Although the initial scheme is for the town 
center only, two residential areas 
planned for future development, 
Hawkweed is now planning an industrial 
park that will be situated across a major 
road 


are 
and 


The designers hope to see many of the 
same concepts applied to these neighboring 
developments. Sitework and landscaping 
will not be completed by spring, but there 
should be some completed buildings by 
then. | Thomas Vonier] 


The Phoenix House, residence for Mr. & 
Mrs. Robert Kiefer, Phoenix, Az. Architect: 
Robert F. Augustine, Boston, Ma. In this design 
for a hybrid solar house, the goal was to 
avoid tacking on an energy system as an af- 
terthought and instead to integrate art and 
technology in a self-sufficient, minimal 
[News report continued on page 39] 
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for today's computerized offic 
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AUTOMATIC DOOR CLOSER 


PA 

Í iu need on-the-roof technical 
sistance, your best source is a J-M 
District Engineer. For several reasons: 


We have an unmatched team of 12 
field engineers who devote full time 
to built-up roofing systems. Together 
they offer over 200 years of roofing 
experience, providing a technical 
resource unmatched in the industry. 


Their expertise is available to you 
whenever the need arises. To assist 
with specifying, as part of J-M's 
guaranteed roof program. To provide 
on-site, technical advice on unusual 
roof situations. To help keep you 
advised on new practices in the 
industry. And to provide information 
on local climatic conditions as they 
affect roof design and construction 


Most of all, they're ready to help you 
eliminate your roofing problems 
before they happen 


Backing them are the full resources 
of one of the world’s largest producers 
of built-up roofing materials. Plus 
knowledge gained in well over a 
century of solving roofing problems. 


Find out more about our problem 
solvers and J-M single-source roofing 
systems. Consult Sweet's or contact 
George Constantin, Johns-Manville 
Ken-Caryl Ranch, Denver, Colorado 
80217,(303) 979-1000 


For single-source 
built-up roofing systems. 


JM 


Johns-Manville 


WE HAVE WALLTO WALL IDEAS. 


Reed is the largest wallcoverings dis- 
tributor in the United States, Our broad 
product line includes everything from 
the most exotic hand prints to good old 
tried-and-true. Papers, light and heavy- 
weight vinyls, metallics, mylars, strippa- 
bles, pre-pasteds, fabrics, whatever. 


You won't believe so many choices 
could come from one source. (When 
you maintain a multi-million-roll in- 
ventory it's easy. 

Moreover, our prices are competi- 
tive, and our delivery is simply beyond 
compare. (With 11 BEREN located 


WALLCOVERING 


reception area 


president 


office manager 


distribution centers across the country, 
its a snap.) 

We're rad when you needus — for 
service, fora vice, for selection, for 
help of: any kind 

o next time you’ re working out a 
wallcoveringsplan — or specifying wall- 


restroom 


coverings supplier — remember Reed. 312/569-2290. Los Angeles, Cali- 
We have great wall to wallideasforjust fornia 213/266-0330. And Philadel- 
about any wall you could suggest. phia, Pennsylvania 215/638-4950, 

Call our nearest regional office and Circle No. 392, on Reader Service Card 
let’s talk contract together. In Atlanta, D 
Georgia, it's 404/876-6367 In Dallas. Sunworthy WI. S. Lloyd, Bolta, R E E 
Texas 214/747-9011. Chicago, Illinois Dwoskin, UltraTex, Reed. WALLCOVERINGS 
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Now you can have the world's 
finest roof on any building. 


The MR-24® roof—the only 
true, double-lock, standing 
seam metal roof system on 
the market—is now available 
for use on virtually any 
structure: conventional, pre- 
engineered or a combination. 

That means you get design 
freedoms not associated with 
other metal roofs, plus quick installation 
with a minimum of labor. 

And, because it is today's finest 
roofing system, the MR-24 roof will 
change the way you measure the 
performance of all roofs. 

Here's why. 


N 
Ineulaton 
Dock 


Unequalled energy efficiency. 

No built-up or metal roof can come 
close to the MR-24 roof in energy 
efficiency. 

Just 4 inches of insulation, plus special 
insulation blocks at the purlins, give 
the MR-24 roof an exceptional tested 
U value of .08. A fact that can mean 
lower utility bills, and savings for years 
to come. (See “Comparative U values” 
chart.) 


Eliminates roof decay. 
Built-up roofs use organic materials. 
But the MR-24 roof uses aluminum- 
coated or Galvalume* steel, which 
won't crack, peel or decay. 
To your client, that means virtually no 


maintenance. . .and big savings. 
"A Trademark of Bethlehem Steel Corp. 


THE MR-24 ROOF. 


Keeps elements out. 
With over 150 million square feet of 
MR-24 roof installed, we have never 
had a reported leak through our double- 


lock seam. y 4 


Not one. 

Our exclusive Roof Runner* machine 
is one reason. It automatically 
compresses and locks the roof panels 
into a single, continuous membrane 
on the job site. 

And, because the MR-24 roof 
eliminates a substantial number of the 
usual penetrating fasteners, it eliminates 
a major cause of roof leaks. 


Allows for roof movement. 

Built-up roofs, and most metal roofs, 
don't provide for normal thermal 
expansion and contraction. Therefore 
they are highly prone to leak. 

But the MR-24 roof is attached to the 
structure by unique clips formed into the 
standing seam. These eliminate 
penetrations and allow the roof to "float" 
—moving freely with changes 
in temperature—thus 
preventing leaks and 
cracking. 


Highest wind 

uplift rating. 

The unique 
design of the 
MR-24 roof 
gives it a U.L. 
Class 90 wind 
uplift rating. This 
means it has been pro- 
ven in tests with winds equal 
to 200 MPH. And that can mean 
substantial insurance savings 
in some areas. 
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Energy-efficient, durable, 
weathertight, adaptable, 
easily installed and 
maintained. 

Only one roof system can 
back all those claims with 
a record of proven 
performance: the MR-24 

roof. Shouldn't it be 
on the next 
building you 
design? 


— 
— 
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Comparative U values. 


Calculated Butler tested 


Roof System U value Actual U value 
1. Built-up roof with 
metal deck 
2” insulation 15 
4" insulation 07 
— — 
2. Industry stan- 
dard metal roof 
2" insulation 12 19 
4" insulation 06 abs 
— “ 
3. Butler MR-24 
Roof System 
2" insulation 12 12 
4" insulation .06 .08 
6" insulation .04 07 


No tested U values available 


.. To find out more about 

— the MR-24 roof, contact your 
local Butler Builder.* 

He's listed in the White 
Pages under "Butler 
Mfg. Co. Builder." 

Or, write to us for our 
free MR-24 roof system 
brochure. 


96734 


Butler Manufacturing Company 
BMA Tower, Dept. B-646, 
Kansas City, MO 64141. 
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Phoenix House: 
aesthetic. The plan epitomizes both fune- 
tional simplicity and formal elegance 

On the south side of the house the pool 
evokes the medieval imagery of moat and 
drawbridge, while serving as an energy re- 
stabilizing the house temperature by 
The south 
ern living quarters are sheathed by a glass- 
space, the inner skin 


serve, 
heat transfer in either direction 


enclosed “interstitial 
of which is made of etched glass which re- 
flects and diffuses sunlight. Heat is trapped 
in this plenum during cold weather; at other 
times temperature variations are mediated 
by means of air circulated within this inter 
stitial space. Adjustable awnings control the 
admission of daylight into this area 

A 432-sq-ft 


remainder of the southern exposure, serv- 


greenhouse constitutes the 
ing both as a visually attractive transitional 
space and as a trap for passive solar heat 
gain 
aligned with the mechanical service spine, 
which extends the length of the house. The 
northern exposure aligns service functions 


These southern layers of the house are 


against this central, mechanical spine which 
services all spaces in the house. By designing 
this mechanical spine as an opaque barrier 
between the north and south functions of 
the house, the architect has missed an op- 
portunity to establish a visual link between 
the greenhouse and the service spaces on the 
north side of the house: the bath, laundry, 
and kitchen, The dining room, which might 
have been more directly associated with the 


southern exposure of the living room, is also 
on the north side, separated from it by the 
mechanical spine 

The umbrella is half an 
water-filled solar collectors (1656 sq ft at 45- 
degree tilt) on a metal frame facing south 
and half a steel grid with translucent 
fiberglass panels, oriented north. This solar 
umbrella absorbs solar heat energy at the 
same time that it shields the house from un- 


roof array of 


wanted insolation. The collector panels are 
used for domestic hot water, for space heat- 


ing, and for an absorption chiller air- 
conditioning system. Electricity is supplied 
by a wind-powered electric generator. Be- 


neath the solar umbrella, a roof deck with an 
outdoor sculpture court overlooks the valley 
from behind adjustable 
movable sun screens control radiant energy 


awnings. These 


at the exterior, while adjustable metal blinds, 


positioned in the interstitial space and 
greenhouse, control incoming energy. The 
house rests on a concrete pad base. The 


building skin is glass and aluminum with a 
structural metal frame and floor joist system 
used throughout. 

Fo achieve this design subtlety in a project 
of 2304 sq ft conditioned floor area de- 
manded careful integration of functions by 
the architect. The design is so tight that no 
space is wasted, and every element is used to 


both aesthetic and energy-conserving advan- 


tage. The house is scheduled for construc- 
tion beginning in the spring of 1980 on a 
four-acre the Verde Valley near 


Phoenix. [ Susan Gill] 


site in 


Montessori School and Administrative 
Building, St. Paul, Mn. Architects: Ralph Rap- 
son & Associates, Minneapolis, Mn. An irregu- 
lar, multilevel grid of hard and soft land- 
scaped terraces pierced by triangular r« 


passive 


ifs 


constitutes one’s first impression of a pro- 
posed Montessori School and Administrative 
Offices facility for the Montessori Founda- 
tion of Minnesota 

The building was planned for a small, 
sloping urban site bounded on the south by a 
residential street in a moderate-income resi- 
dential neighborhood in St. Paul 

Both the architects and the client shared 
economic and energy concerns. Those fac- 
tors, and the site, led the architects to a low- 
profile building, a "nonbuilding, almost 
entirely underground. The plan puts class- 
rooms, commons areas, cafeterias, and lec- 
ture halls just below ground on the south 
side of the building, and administrative of- 
fices one level below, on the north. The 
triangular roofs which poke through the 
surface house skylights and solar collec- 
tors—16 banks of the latter, irregularly 
spaced, with the highest reaching 60 ft from 
the entry level at its highest point. Skylights 
[News report continued on page 42 
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Antron lll 


hollow filament. ayton 


Carpeting 
of Antron Ill 
resists dirt 
better stays 
new-looking 
longer 


The secret: Unique 
hollow-filament fibers. 


Antron* III nylon is the only carpet fiber 
with a rounded hollow-filament structure. 
So it resists dirt better than other nylon 
fibers. The smooth exterior shape of 
Antron® III minimizes dirt entrapment, and 
the hollow-filament structure scatters light 
to make dirt less apparent. So the carpet 
stays new-looking longer than 

ordinary nylon 
carpeting. 
Antron* III is 
durable. Pile of 
Antron® III 
resists crushing 


and abrasion .' 
i E À LJ 
even in heavy- à e] 
traffic areas. es — 
Keeps its fresh Magnification 250X of Antron* HI 
, nylan showing hollow filaments 
new look. and round, anti-static filament 


Antron* III controls static shock. Gives 
you protection that won't wear out or 
shampoo out— because it's built right into 
the fiber. 


That's why Northridge Fashion Center 
used carpeting of Antron* III nylon to 
cover over 135,000 square feet of one of 
Southern California's busiest shopping 
malls (average of 250,000 shoppers per 
week). And why your next contract carpet 
should be Antron® III nylon. 


Write for Specifiers’ Information Kit: 
Du Pont Company 

Room 37231 

Wilmington, DE 19898 
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News report continued from page 39 


bring light into classrooms and circulation courts on the building's roof provide 4000 sq 
spaces immediately below them; solar collec- ft of controlled play area immediately acces- 
tors are mounted above storage and sible from every classroom, meeting the 
school's request for outside play space equal 
to or greater than indoor classroom space. 


mechanical spaces, 
The terraced, sunken, south-facing play 


Caii sound masking helps 
keep your office door closed 
even if you don't have 

an office door. 


Can improve worker efficiency and executive privacy in open office environments. 


The incorporation of an unobtrusive SCAMP sound masking system into open office 
environments is essential to maintaining speech privacy. It reduces the effects of 
speech, business machine and other distracting noises exterior to an open office 

area. The background sound that SCAMP provides is electronically produced and 
specifically tuned to provide the degree of privacy required. For example, SCAMP 
units can be adjusted for the normal privacy office workers need to perform their 
assignments efficiently. And, as well, for the confidential privacy executives may 
require. SCAMP also provides a medium for voice paging. 

music or emergency tone bursts. 


SCAMP is a lightweight, self-contained solid-state device that uses less than 3 watts 
of power and requires no maintenance. Available in exposed or plenum models, 
it's easy to install and its cost is quickly paid for in more productive man-hours. 
That's why there are more than 10 million square feet of office space covered by 
SCAMP systems right now and more being installed every day. 


Besides individually tunable SCAMP units we also offer 
centrally controlled systems. The best way to find out about 
your requirement is to send us a floor plan for a free 
analysis. We'll examine it and determine the best sound 
masking plan for you based on both the masking efficiency 
and cost effectiveness. Write today or call for further details 


The ultimate in speech privacy by the leader in sound masking. 
Control Electronics Co., Inc. 
107B Allen Boulevard, Farmingdale, NY 11735 © (516) 694.0125 


Sales Reps Wanted: Florida, Wisconsin, Illinois and all territories 
west of the Mississippi. Write or call Jack Leonard. 
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Montessori School & Administration Building. 


The courts form an irregular grid of land- 
scape and stone, breaking the expanse into a 
series of play courts and mazelike walkways. 
A greenhouse and an open, semicircular 
garden court have been designed to provide 
functional integration of the natural and 
man-made elements of the building. 

After initial designs had been approved, 
the promised site was included in a major 
industrial development project planned by 
the city, leaving building plans temporarily 
suspended until an alternative site can be 
selected. [Joanna Baymiller] 


Central Pre-Mix Concrete Co., Spokane, 
Wa. Architects: Walker McGough Foltz Lyerla, 
Spokane, Wa. Electrically powered hydronic 
heat pumps are the basis of the energy- 
saving system for this earth-covered build- 
ing. The conservation potential of the build- 
ing envelope is enhanced through the 
maximum utilization of internally generated 
heat from people, lights, and equipment— 
mostly a computer—and passive solar 
energy from an exposed south-facing wall. 

Wrapping the building with an earth berm 
on all but the south side answered the client's 
requests for a two-story structure with a day- 
lighted basement and access to a major traf- 
fic artery along the south side of the site. 

One floor is situated above grade and the 
other slightly below, thereby providing both 
levels with generous amounts of natural 
light through continuous bands of south- 
facing windows. Exterior precast sunshades 
screen unwanted direct sunlight during the 
warmest months. Combining the building's 
structural mass with an earth cover insures 
minimum heat gain or loss through the 
building envelope. When outside tempera- 
tures exceed even 15 F, the occupant load 
will generate more heat than necessary. Only 
during periods when the building is unoc- 
cupied in the winter will heat loss through 
the south wall require use of the HV AC sys- 
tem to counteract reduced night tempera- 
tures. 

To condition the usable 15,200-sq-ft floor 
area, the H VAC system will collect heat from 
the internal sources mentioned, including 
the lighting fixtures, the majority of which 
are extraction fluorescent troffers that re- 
turn air to the heat-pump units. If the total 
heat produced exceeds that needed to main- 
tain a comfortable temperature, the heat- 
pump units will reject the heat into a water 
loop system that includes a 3000-gallon stor- 
age tank. 

The piping and storage tank will store 
enough heat to counteract the losses for ap- 
proximately a 24-hour period during cold 
weather. Most of the time, the excess heat 
produced will be used at night and on 
weekends. When more heat is generated 
than can be used during unoccupied 
periods, outside air will be introduced into 
the ceiling plenum and into the heat-pump 
units. If the cooling effect of the outside air 
is inadequate, resulting in mechanical re- 
frigeration within the heat-pump units, a 
tower fan will be actuated to reject the excess 
heat. When the temperature of the water in 
the storage system can accommodate addi- 
tional rejected heat, introduction of outside 
air will be minimal. 

If heat losses exceed available stored heat, 
[News report continued on page 44] 


Introducing the StarTherm 
Energy Efficiency Analysis! 


It wont cost you U.S. ENERGY COSTS ——— Remarkable but 
d 1 fi 0 "TP RE not surprising. 
and it could save 1 
StarTherm insulated panels 
your clients offer some of the lowest U 
thousands. factors money can buy: 0.043 


for roofs, an even lower 0.040 
for walls. They have no through 
fasteners or compressed insu- 
lation points. Joints form a 
positive energy tight seal, and, 
according to ASTM-E-283 
testing procedures, allow no 
detectable air infiltration. 


StarTherm insulated roof 
and wall systems are so remark- 
ably energy efficient we think 
they'll out-perform almost any 
conventional construction 
materials. And we're willing to 
prove it with a free StarTherm 


Energy Efficiency Analysis. 


1974 1975 1976 1977 1978 1979 


anum gum, NS. 


Just give us the location Tax incentives. 
and specifications of pec d Reduced 
posed building project and your GI maintenance costs. 
Star Builder will ask our com- y Even lower 


puter to determine the energy 


savings you could realize with insurance premiums- 


Annual Savings in Chicago. 


a StarTherm building of the The StarTherm systems low 

same size. The results can In one example, the com- Our energy savings calcu- thermal transmission properties 

be dramatic. puter compared a 100' wide by | lations were based on heating | might qualify your structure for 
The StarTherm system's 150' long by 20' high structure | loads only We told the compu- | energy-related tax incentives. 


with 4" normal density blanket | ter that our example buildings 
insulation in the roof and 12” | were located in Chicago, and 
corefilled concrete block walls, | we specified that each building 
with a building of the same had two 3x7' walk doors, 

size equipped with star Therm | two 10 x10' insulated overhead 


remarkable insulating proper- 
ties will significantly reduce 
operating and maintenance 
costs, which account for about 


Additional savings will occur 
through reduced maintenance 
costs. And our Class 1 low fire 
hazard rating and UL 30, 60, 


50% of the total life cycle and 90 wind uplift ratings could 


costs of any building. (The roof and wall panels doors and two 3% thermal | Tower insurance premiums. So 
rest is initial construction pane windows. We assumed over the life of your building 
and finance costs, plus improve- gas heating at $3.50 MCE StarTherm panels really pay off. 


ments or building additions.) 
You'll find it pays im- 
ressive dividends to 
uild with StarTherm 
insulated panels. 


The results? 


The StarTherm building 
consumed 68% less energy 
than the conventional building, 
resulting in an annual dollar 


Ask For your 
energy efficiency 
analysis today. 


Your Star Builder wants to 


savings of at least $1,839. And | help you design the building 
when you consider the current | your client will thank you for— 
rapid inflation in energy costs, both today and in the future. 


this savings will be even 
more significant to the 
building owner 20 
years from now. 


So ask for your free energy 
efficiency analysis today. 


Call toll-free 800-654-3921. 
In Oklahoma call collect 405-636-2548. 
Or write Star Manufacturing Company, 
Box 94910, Oklahoma City, OK i 73143. 


San 
BUILDING 
, SYSTEMS 


~ Circle No. 401 
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News report continued from page 42 


a supplemental gas-fired boiler will add heat 
to the loop. When the heat-pump units are 
mechanically cooling, heat will be rejected 
into a closed-loop water system via a water- 
cooled condenser subsequently to be redis- 
tributed or stored. 
Compared to a conventional 
above-grade building with a standard sys- 
tem, this structure has been calculated to re- 
duce costs by about 50 percent. The payback 
period has been conservatively estimated at 
eight to ten years although the actual time 
should be less because of the gradual warm- 
ing of the earth around the building. The 


similar, 


total initial building cost for this 16,000-sq-ft 
structure is projected at $840,000. 
[Sally Woodbridge] 


Alabama Operations Center, South Central 
Bell Telephone Company, Jefferson 
County, Al. Architects: Crawford, Giattina & 
Associates; Joe Giattina, architect in charge, Bir- 
mingham, Al. Although energy conservation 
was a strong design charge, many of the 
energy-conscious features of this 450,000- 
sq-ft headquarters building seem to be more 
a result of the owner's and architect’s con- 
cerns for the attitude of the building toward 
its natural setting. 

The winning solution in a statewide com- 
petition, this building is covered with insulat- 
ing earth fill topped by native vegetation. 
Like other aspects of the project, this deci- 
sion was not wholly the product of energy 
concerns. The ground level of the site is 
nearly 100 ft below the level of surrounding 
roadways. The building is mostly office 
space (or office warehousing, as Giattina de- 
scribes it, referring to the client's need for 
large, flexible open areas). Internal stairs are 
a central element of the design, both for- 
mally and from an energy-saving stand- 
point. Use of elevators will be minimal. Since 
the building is only three stories high, stairs 
are emphasized as the major building trans- 
portation system. 

The client's concern for environmental 
systems also led to development of a com- 
plete, self-contained waste-water treatment 
facility. Innovation in the project was ex- 
tended beyond the mechanical, electrical, 
and plumbing systems. Faced with a re- 


Alabama Operations Center. 


quirement for large open spans, the archi- 
tects and engineers devised a post-tensioned 
concrete frame and steel deck structural sys- 
tem, which, to the best of their knowledge, is 
the first such application in a building of this 
scale. Architect Joe Giattina explains, "it was 
really a problem of site-blending, as most of 
the major views of the building would be out 
over the roof level. The side benefits from 
an energy standpoint were substantial." 

A man-made lake, in part a design gesture 
to the company's desired corporate image, 
serves several important energy and en- 
vironmental functions. In service as a ther- 
mal pond, its waters become a cooling 
medium when temperatures permit. Irriga- 
tion for the roof planting comes from the 
lake; as the water is recirculated, it is puri- 
fied and oxygenated. The lake also serves as 
an area for storm-water retention and ac- 
commodates the building runoff. 

Ihe building form provides shading for 
all major glass areas. In the architect's words, 
[News report continued on page 48] 
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What the best insulated rc 


Thermax® It is simply the most efficient roof insulation on the market with a Factory Mutual 
Class | Fire Rating over steel decks. Thermax provides more insulating efficiency per inch than fibrous glass, 
composite, perlite or fiberboard roof insulations. Since mechanical fastening is the preferred system of attach- 
ment to steel decks, use Insulfast rapid fastening nail/disc system — a pneumatic gun and oxide-coated nails for 
fast, easy, permanent installation of Thermax to steel decks. 


The Loewenstein Silver. 
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=f - ` 
` z Brilliant 
Chrome 
chair for 
conference 
or dining 
upholstered 
in fine 
fabrics or 
vinyls. 


From the 
Loewenstein 
contemporary. 
collection 

of seating 

in metals and 
woods. 

For corporate, 
commercial 
or institutional 
planning 


Loewenstein 
Catalist 
available 

by written 
requeston 
professional 
stationery. 


Loewenstein, Inc. 
Post Office Box 22029 
Fort Lauderdale 
Florida 33335. 
305/525-8453 

Telex: 514321 


dramatic, luminous, functional BOLD-CEL 
using low energy magic SPARKLE LAMPS, 2½ Watts 
50 year life expectancy . . . Blend Form and Function 
to Keep You Comfortable and Complimented. 


LIGHTING UNLIMITED 
12 East 37th Street, 537 Johnson Avenue, Brooklyn, N.Y. 
New York City 212-456-7400 11237 
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are wearing these days. 


The Green Stuff: Tempchek® It gives you the same high R values as Thermax, and is used on all types of 
decks, except directly over steel decks. Tempchek is reinforced with glass fibers to give it greater dimen- 
sional stability than other urethane foam insulations, so it resists "growth" and ridging. All of which makes 
Tempchek first choice for any application other than directly over steel. Talk to your Celotex representative 
about the stuff the best insulated roofs are wearing these days, or call Ed Levin at Celotex, Roofing Products 


Division: (813) 871-4545. 


"Between the world and the weather since 18547 


a aim Oeger company 
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Tremco en your building 
alot like your skin waterproofs you. 


What we've learned from nature. 
You have five epidermal layers that 
protect the dermis (often called the 
true skin) from the elements and 
provide an efficient thermal barrier. 
A Tremco waterproofing system also 
has layers of liquid polymers, like 
epidermal layers, over the true 
structure of the building: concrete, 
wood, masonry or metal. 
The result is a flexible, 
seamless, waterproof 
"skin" that becomes an 


top coat 


coat with aggregate 
TREMPROOF 850 


TREMPROOF 850 


KingPin pedestals for traffic-bearing 
pavers. An all-level, non-clogging 
drain system of advanced design. 
Masonry preservatives are available 
in clear or architectural colors. 
And, Tremco will custom design 
systems for interior or exterior con- 
struction applications. 
Architectural systems for the life 
of your building. In 
addition, Tremco manu- 
factures sealants, 
glazing and roofing 


integral part of the 


CELA 
structure. 


Specialized systems 
give you more freedom 
of design. Just as your 
skin varies in thickness 
over your body. Tremco 
formulas vary to match the function 
and design of the building surface. 
That provides more freedom of design 
with the assurance that Tremco can 
give you the most efficient water- 
proofing system. 

Whatever your waterproofing 
requirements, Tremco has a com- 
patible system. Our systems include 
Tremproof* fluid applied polymers. 


base coat 


L4 LZ LZ 


TREMPROOF 850 


systems that protect your 
building. We'll show you 
proven methods to solve 
old problems at the 
design stage because a 
good waterproofing 
system begins on the 
boards. And we'll follow through with 
on-site application instruction for 
the contractor 

For complete details on any 
Tremco weatherproofing system, call 
toll free 800-321-7906 (in Ohio call 
(216) 464-7994 collect). Or write 
Tremco, Cleveland, Ohio 44104; 
Tremco (Canada) Ltd., Toronto, 
Ontario M4H 1G7. 


concrete 


TREMCO. 
A building is a living thing. 
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News report continued from page 44 


“This is primarily a location where cooling is 
the problem; we're exhausting heat 95 per- 
cent of the time." A reclamation system uses 
that heat for domestic hot water in the 
bathrooms, kitchens, and cafeteria. Aug- 
mented by storage tanks and 6000 sq ft 
of solar collectors, the hot water system can 
also provide the building with adequate 
space heat, when needed, for brief holiday 
periods. This also saves considerably at 
"start-up" time when the staff returns. 

One element seems to run against the 
conventional energy conservation wisdom: 
there are few provisions for task lighting. 
Constrained by the requirement to accom- 
modate Southern Bell's existing furnishings, 
which were not compatible with task light- 
ing, the architects had to devise a flexible 
ambient illumination scheme in the ceiling. 
“The results are very nearly as good as those 
we'd see with task lighting," says Giattina, 
noting that zoned switching and a perimeter 
photocell system helped greatly. 

The firm compared the expected energy 
performance of its design against that of a 
1970 office building of a similar size in a 
similar climate. The computer-assisted anal- 
ysis put the Alabama Operations Center at 
40 percent below its earlier counterpart in 
calculated annual energy use. Construction 
of the project is now about 30 percent 
finished with a projected completion date of 
October 1981. [ Thomas Vonier] 


Prudential Insurance Company Corporate 
Headquarters, Thousand Oaks, Ca. Archi- 
tects: Albert C. Martin & Associates (Senior Proj- 
ect Designer, Michael O'Sullivan), Los Angeles, 


Prudential Center. 


Ca. The headquarters occupies an environ- 
mentally sensitive hilly site, and the archi- 
tects have designed a building which will 
take full advantage of the landscape's 
natural beauty. The three-story, stepped- 
back building is sited in an “earthen saddle” 
against the bottom edge of a hill and canted 
to follow the natural contours. The angle of 
the setback echoes the slope of the hill, and 
additional berming will visually reduce the 
building’s bulk as well as screen parking and 
service areas. Faced with alternating bands 
of glass and earth-colored granite, the build- 
ing reflects the colors of the surrounding 
countryside. Site development included de- 
sign of a 49-acre landscaped master plan, ex- 
tensive parking, internal access roads, and 
protection of an oak arroyo storm channel. 
Office space constitutes 286,000 sq ft and 
auxiliary functions, another 100,000 sq ft. 
A continuous three-story atrium along the 
building’s axis terminates at both ends in 
carved-out amphitheaters. Three staggered 
north-light monitors along the atrium’s 
length admit daylight into the core of the 
building; smaller porthole skylights facing 
south balance the light. Daylight is directed 


to the atrium floor by a system of reflective 
panels and motor-operated blinds. Along 
the buildings long façades, continuous 
bands of double-glazed windows provide 
views of the distant mountains and an addi- 
tional source of natural light, while 6-ft 
overhangs protect the offices from direct 
solar penetration and heat gain. Both the 
skylit atrium and band windows will re- 
duce the daytime artificial lighting require- 
ment. The project is scheduled for comple- 
tion early in 1981. [ Barbara Goldstein] 


California Farm Bureau Federation Head- 
quarters, Sacramento. Architects: Pflueger Ar- 
chitects, San Francisco. Since the major prob- 
lem in the Sacramento Valley is cooling, 
many of the energy-saving devices incorpo- 
rated in this building address this problem. 
Fo reduce the energy input to the refrigera- 
tion chiller of the air-conditioning system, 
water is cooled in evaporative cooling towers 
at night and stored in four underground 
tanks for use the next day. On mild days the 
towers send water straight to the 
conditioning system, bypassing the 
[News report continued on page 52) 
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Beautiful, 

economical exteriors of 
Foremost Steel Fascia. 

More and more buildings are being finished with Foremost 
Fascia... pre-fabricated systems that go up fast to save time 
and lower construction costs. Both systems (Quick-Lock and 
Free-Form) carry a 20-year warranty on their Duranar® 200 
finishes. Foremost's money-saving color-coated sheets are also 
available flat; cut to size; and fabricated to your specs. 

Write for complete information. 


Top — Kyoto Steak House — and right — Barr Office Building, both by 
Rossen/Neumann Associates, Southfield, Mich. Lower left — Art Van 
Furniture by Robert L. Ziegelman/ Architects, Birmingham, Mich. 


Selected 
Territories 


MANUFACTURING co. 
21000 W. 8 Mile Road/Southfield, Mi. 48075/(313) 352-7373 
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When your next project calls for Y 
reflective glass, 
spec 
Rayflect — 


Time and time again, glaziers and 
architects spec reflective glass that’s energy 
efficient, durable and aesthetic. Time and 
again, they specify high performance 
Rayflect Silver from Advanced 

Coating Technology. 


As our name implies, we've 
taken the latest state-of-the-art 
vacuum coating and applied it to 
Rayflect Silver. The resulting permanent 
metallic coating provides a visual effect that 
complements most architecture 


Color uniform Rayflect Silver reduces glare and 
provides more uniform daylighting. The solar 
efficiency designed into each pane of Rayflect glass 
reduces hourly interior temperature variations. 
Shading co-efficients, u-values and heat gain factors 
outperform other reflective glasses. 


Annealed, heat strengthened and tempered, 

Rayflect Silver coatings are backed by a limited 

10-year warranty against peeling, cracking or 
deterioration. 


Best of all, Advanced Coating Technology 
provides complete service, from your initial 
specifications through a quick, efficient delivery. 
Our service professionals will examine your requirements 
and recommend the Rayflect Silver that's right, 
be it clear, gray, bronze or blue-green. 
Call us and see why 
the more you look, the better we look. 


For more information, see Sweets #8.26, or write: 


Advanced Coating Technology, Inc. 
Rayflect Division d 
A subsidiary of Worthington Industries, Inc. 

306 Beasley Drive 

Franklin, Tennessee 37064 

615-790-6001 

Telex 55-5145 
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1980 OWENS-CORNING 
ENERGY CONSERVATION AWARDS: 
CALL FOR ENTRIES. 


by a committee on a one-dimensional bla 
Rather each design is born in the mind of 

an architect or engineer. A three-dimensional world 

hape n 


efore pencil has 


environment. Built in theory even 
been put to paper. 
Owens-Corning would like to k 
ecific arc 
ceiving and 
designs of 1980. 
Registered archite 


ing the most er 


I nal engineers 
ites may enter as 
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individuals or in teams. The building entry must be 

a commissioned project: new or remodeled, in the 

design process, under construction or completed. 
A panel of proven professionals in architecture 

and engineering will act as jury. Entries must 

be submitted by August 29th, 1980. Winners will be 

notified in early October. 

The Call for Entries has full details. For your 


Owens-Corning Fiberglas Corporation, Fiberglas 
Tower, Toledo, Ohio 43659. Or call 
her at this number: (419) 248-7419. 


€ orp. 198 
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Delta is an airline run by professionals. Like 
Customer Services Agent Terry L. Theiss. 


Delta DASH (Delta Airlines Special 
Handling) gives you same day 
delivery if we receive your small 
package during normal business 
hours. If your package arrives after 
normal business hours, we will 
deliver it the first thing next 
morning—generally no later than 
10am, And DASH serves over 80 
US. cities plus San Juan. 

Packages (up to 50 lbs.) are 
accepted at airport ticket counters 
up to 30 minutes before flight time. 
Up to 60 minutes at cargo termi- 
nals. Size limit is 90 inches: width + 
length height. 

"The airport-to-airport rate 
between any two of Delta's domes- 
ticcitiesis $35 ($25 between Dallas/ 
Ft.Worth and Los Angeles or San 
Diego or San Francisco). Pick-up 
and delivery is available at extra 
charge. Call (800) 638-7333, toll 
free. (In Baltimore, 269-6393.) 

You can ship via DASH between 
Delta cities in the U.S. and Mon- 
treal, Nassau, Bermuda, London, 
England and Frankfurt, Germany. 
For full details, call your local Delta 
DELTA 


cargo office. Ael 


News report continued from page 48 


California Farm Bureau Headquarters. 


frigerator chiller. The chiller can be run in 
off-peak hours at lower rates to prechill 
water for storage in the underground tanks. 
An economizer cycle in the air-conditioning 
system reduces the electrical consumption of 
the fans and conditions the building with 
outside air when the weather permits. 
Louver window draperies and panels below 
the windows provide the occupants with 
some control over the micro-climates in dif- 
ferent parts of the building. 

The major equipment in the building is an 
electronic data-processing facility that re- 
quires 24-hour air conditioning for its oper- 
ation. Heat rejected. from this system is 
stored in two underground tanks and used 
to heat the building in winter and also for 
hot water. 

Ihe central part of the roof has a monitor 
section with north-facing skylights providing 
natural lighting and south-facing collectors 
supplying hot water for the kitchen, show- 
ers, and lavatories. When solar energy is in- 
sufficient, the control system switches to 
natural gas. 

The building will require no heating or 
cooling for approximately 315 days of the 
year. Based on an interior design tempera- 
ture range of 68 F to 78 F, it is estimated that 
the building will consume about 74 percent 
less heating and cooling energy than a com- 
parable conventional structure. 

The building is sheathed in Dryvit, a foam 
paneling with a cementlike appearance that 
has a number of advantages over stucco: re- 
duced weight resulting in reduction of struc- 
tural steel; simple, speedy construction: and 
no maintenance problems from cracks 
caused by expansion, as well as good insulat- 
ing characteristics. 

An energy-saving earth berm up to the 
second-floor level of the building on the west 
side minimizes its height and bulk from the 
point of view of the neighboring tract and 
provides a sunken terrace for the employees. 
The berm is well landscaped and the vegeta- 
tion maintained by recycled or gray water. 
Parking is provided in an underground ga- 
rage that also serves to transmit the cool 
night air under the building to the first-floor 
concrete slab where it is stored in the struc- 
tural mass. [Sally Woodbridge] 


Joanna Baymiller is a freelance journalist 
specializing in architectural subjects. 


Susan Gill, M.Arch., Harvard, is a princi- 
pal of the firm ABRI (Architecture, Build- 
ing, Research, and Innovation) in Boston. 


Barbara Goldstein, formerly of RIBA Jour- 
[News report continued on page 56] 


d ryvit sc 
UTSULATION 


Pre-fabricated 


panels go up 
fast and easy. 


The inverted pyramid structure 
facing page went up fast 
thanks to skillful application of 
Drwit pre-fabricated panels. In 
this case, the panels were 
created nearby. They could have 
been trucked in to the site. 


Cross-section of the 
panel system used by 
the architect is shown. 


4. Dryvit Insulation Board: a rigid panel 
of expanded polystyrene with opti- 
mum insulating characteristics. Board 
sizes, thicknesses and shapes are 
available as required by design. 


2. Dryvit Reinforcing Fabric: specially 
woven and treated fiberglass fabric is 
embedded in the Primus coating to 
prevent surface cracking. 


3. Dryvit Primus/Adhesive: Dryvil's 
unique plaster material mixed with 
Type | Portland Cement is used to 
adhere Dryvit Insulation Board to 
backup surface. It is also used to 
embed Dryvit Reinforcing Fabric on 
the face of the board. 


4. Dryvit Quarzputz Finish: one of four 
finishes available. This synthetic plas- 
ter material has high bond strength, 
permanent integral color and an 
applied texture that provides a wea- 
therproof jointless exterior surface. 


5. 4" x 16 ga. "C" stud at 16" OC. 
%" exterior grade gypsum sheathing 
conforming to federal specification 


S$-1-30D, Type II. Grade W, Class 2 
and ASTM C-79. 


DRYVIT SYSTEM, INC. 


420 Lincoln Avenue, Warwick, RI 02888 
(401) 463-7150 


Plant Locations: Warwick, RI and Tulsa, OK 


La 


Circle No. 338, on Reader Service Card 


Massive insulation used as an integral skin 
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The pyramid is ancient history. But 
in this Phoenix, Arizona building, the 
pyramid is a dichotomy. On one hand, 
its inverted shape creates a mood of 
modernity. On the other hand, it was 
erected by using some good old 
fashioned work methods. The building 
which houses the offices of Security 
Mortgage Corp. and its lessees, stands 
four floors high. Each floor carries an 
overhang of more than 10 feet. In all, a 
total overhang of 44 feet, A 30 foot 
tree could grow within its shelter. 

Another remarkable feature about 
the structure is the time it took to 
build. Just two and a half months from 
start to finish. 


420 Lincoln Avenue, Warwick, RI 02888 € (401) 463-7150 e Plant Locations: 


Unique methods were used. The 
Drwit System was prefabricated on 
steel stud panels which were 


* constructed on an adjacent lot. The 


block and tackle method was used to 
hoist the panels into position. And it 
needed only a crew of 3 lathers, 2 
plasterers and a plaster tender to put 
up the 16,500 square feet of walls. 

They made a mock-up of a single 
comer and adjusted it until it was 
correct. Then they built all the corners 
and put them in place first, They 


creates a new perspective in energy saving. 


UTSULATION 


ARCHITECT 
Tom Hite 
Denver, CO 


Obviously, Dryvit's lightweight and 
ease of application were two reasons 
why this structure went up so fast. And 
as Dryvit went up, it also provided 
Outsulation™, the massive insulation 
that saves energy while it looks 
beautiful. 

The Dryvit System works in this 
inverted pyramid. Let us prove it can 
work for you. Call or write, stating your 
application: new construction or 
retrofit. 


measured the distance between each 
comer and fabricated the exact size to 
fit each floor. 


SYSTEM 
INC. 
Warwick, RI and Tulsa, OK 


Circle No. 338, on Reader Service Card 


& Progressive Architecture 4:80 


= Progressive Architecture 4:80 


Presenting the five winning 
reinforced concrete structures 
in the CRSI Design Awards V 
Program. 


This Fifth CRSI Design Awards Program 
honors an exceptionally diverse group of 
structures. This variety, ranging from the 
inspirational to the institutional, reflects the 
versatility of reinforced concrete itself 

All winners share equally in the Design 
Awards. There are no specific categories. 
In addition, for the first time in the Awards 
Program, the jurists presented a Special 
Award for energy conservation. 

A CRSI Design Awards Program V 
brochure is now available. It details the 
structural systems and illustrates design 
features of all the Award winners. For your 
copy, write: Concrete Reinforcing Steel 
Institute. Attention: Victor A. Walther, Jr., 
Vice President, Marketing and Promotion. 


CRSI Design Awards V Jury 

Chairman 

Ehrman B. Mitchell, Jr., FAIA, National President, 
American Institute of Architects, Washington, D.C 
Fred M. Briggs, AIA, Laguna Beach, CA 

Harold Sandberg, President 

Alfred Benesch Co., Chicago, IL 

Mack Scogin, AIA, Vice President, Design 

Heery and Heery, Architects, Atlanta, GA 

Edward M. Cohen, Managing Partner, 

Ammann and Whitney Cons. Engineers, New York, NY 
AA, Representative 

Mrs. Maria F. Murray, Director, Awards Program 

The American Institute of Architects, Washington, D.C 


Watch for Call for Entries in CRSI Design Awards VI. 
PSTETET] CONCRETE REINFORCING STEEL INSTITUTE 


180 North LaSalle Street, Room 2112D, Chicago, IL 60601 
dor information on Professional Membership Program, write to Vice 


ros President, Marketing and Promotion 
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"Well-ordered intermix of elements" 
Douglas County Correctional Center, Omaha, NB. 


Jury Comments; 

This building says what it is. It uses basic forms in a well-ordered intermix of 
construction elements — reinforced concrete, masonry and brick. These contribute 
to a definite warmth so desirable in a correctional facility’ 


Energy Conservation Award. 

Solar panels on the roof integrated solar energy into the design in more than just 
a visual sense. An altogether unique and economical solution to special design 
problems. 

Owner: Douglas County, Omaha, NB 

Architect and Structural Engineer: Dana Larson Roubal and Associates, Omaha. NB 

Phoenix, AR 


General Contractor Charles Vrana and Son Construction Co, Omaha. NB 


"Visual excitement, great flexibility." 
Baltimore Convention Center, Baltimore, MD. 


Jury Comments 

This building projects a dramatic image of what it is. Extensive use of 
glass infill permits one to see the people and activity inside the convention 
center contributing to the visual excitement of the project. A most innovative 
reinforced concrete framing system frames each of the four major exhibi- 
tion halls and provides great flexibility for conventions of various sizes 
The dominant concrete roof spandrels provide visual strength 
Owner: City of Baltimore. 
Architect: Naramore Bain Brady & Johanson, Seattle, WA 
Associated Architect: Cochran, Stephenson & Donkervoet, Inc., Baltimore, MD 
Structural Engineer: Skilling, Helle, Christiansen, Robertson, Inc., Seattle, WA 
General Contractor: The Whiting-Turner Contracting Company, Baltimore, MD. 


"Innovative, enthusiastic? 
Reunion Tower, Dallas, TX 


Jury Comments 


A successful solution to a unique structural problem. An innovative structure 


that capitalizes on modern slip-forming methods to provide both speed and 


economy. This enthusiastic reinforced concrete structure should have high appeal 
lo the patrons of the observation decks and the revolving restaurant at the top: 


Owner: Woodbine Development Co. (subsidiary of Hunt Investment Corp.), Dallas, TX 
Architect and Structural Engineer. Welton Becket Associates Architect, Los Angeles, CA 
General Contractor: Henry C. Beck. Dallas, TX 


“Functional, practical, overall economy.” 
Mecklenburg County Courthouse, Charlotte, NC. 


Jury Comments: 

A very functional, practical, and distinguished solution for a government 
building. Everything is done with a purpose. Reinforced concrete was an 
excellent example of a very natural material for a high-quality building. 
The unique glass facade provides visual penetration both in and out of the 
building. One feels comfortable in this environment. The straightforward 
design provided overall economy for the client 
Owner: Mecklenburg County, Charlotte, NC. 

Architect: Wolf Associates Architects, Charlotte, NC 
Structural Engineer: King-Hudson Associates, Charlotte, NC 
General Contractor: Larke Construction Company. Charlotte, NC 


"An exciting place to be" 
Chapel of Thanks-Giving Square, Dallas, TX 


Jury Comments 

A fun place for people. A real surprise in a busy, congested downtown 
area. A multi-leveled, well-ordered, exciting place to be. A tribute to the 
dedication of open space for use by people" 

Owner: Thanks-Giving Square Foundation, Dallas, TX 

Architect: Philip Johnson & John Burgee Architects, New York, NY. 

Structural Engineer: Datum Structures Engineering, Inc., Dallas and Austin, TX 
General Contractor: Manhattan Construction Co., Muskogee, OK 
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The 
Space- 
Saving 
Men's 
Room- 


For Office Buildings 


WASHROOM DIRECTIONS are reference manuals 
designed to guide specifiers in selecting the right 
Parker equipment for use in each of a wide variety of 
washroom categories. The stainless steel units in this 
washroom were taken from a WASHROOM DIREC- 
TIONS checklist of essential and optional space-sav- 
ing units for use in a men's washroom in an office 
building. They include: 


e MULTI-PURPOSE UNIT (paper towel dispenser, 
mirror, shelf, soap dispenser) — No. 614 

@ WASTE RECEPTACLE— No. 656 

e TISSUE DISPENSER— No. 611 


If space-saving units are not required, WASHROOM 
DIRECTIONS also provides checklists for recessed, 
surface-mounted, barrier-free and concealall wash- 
room designs. Send for your WASHROOM DIREC- 
TIONS and find out how easy specifying Parker units 
can be, whatever direction your washroom plans a 
taking. 


charles 
parker 


290 PRATT ST., MERIDEN, CT 06450 
TEL: 203-235-6365 
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News report continued from page 


nal and Architectural Design in London, 
now teaches at the University of Southern 
California, Los Angeles, and is a West Coast 
correspondent for PIA. 


Thomas Vonier, AIA, is president of Thomas 
Vonier Associates, Washington, DC. 


Building Stone Institute 
architectural awards 


The 1980 ‘Tucker Awards for archi- 
tectural excellence in the use of natural 
stone have been announced by the 
Building Stone Institute. Presented at 
BSI's annual convention in San Fran- 
cisco in February, these awards recog- 
nize outstanding concept, design, and 
construction in several categories. 


Corinthian capital, First Church, Boston 


Singled out among contemporary 
nonresidential buildings was the new 
portico of the First Church of Christ 
Scientist in Boston, completed in 1975 
under direction of project designer 
Araldo Cossutta, then a member of I.M. 
Pei & Partners of New York (now prin- 
cipal of Cossutta & Ponte, New York). 
Among the several applications of stone 
in this addition to a monumental 1906 
structure, the most striking are ten 42-ft 
columns of Indiana limestone with six- 
ton Corinthian capitals—each of which 
required 500-700 man-hours to carve 
(P/A, Mar. 1976, p. 81). 

In the category of residential design, 
a single award was presented for a resi- 
dence in Armonk, NY, by architects 
Robert A.M. Stern and John S. Hag- 
mann of New York (P/A, Feb. 1977, p. 
58). Among the notable features of the 
house are the fieldstone retaining walls 
of its terraces, which extend into the 
landscape, and the bluestone terrace 
paving, which continues into the inte- 
rior. 

Recognition for use of stone in build- 
ings 25 or more years old was shared by 
two landmark structures designed by 
[News report continued on page 61] 
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CONTRACT VINYL 


WALL COVERING 
DISTRIBUTOR DIRECTORY 


WALLCO 
INTERNATIONAL HEADQUARTERS 
6700 N.W. 77th Court, Miami, Florida 33166 
(305) 592-8000 
Broward Line: 524-4352 Fla. Wats: 1-800-432-9516 
Cable - WALCOINT Telex - 803559 


EAST 

5329 West Crenshaw Street. Tampa, Florida 33614 
(813) 885-2767 

Fla. Wats: 1-800-282-7715 


3287 Marjan Drive, Atlanta, Georgia 30340 
(404) 455-6100 

Ga. Wats: 1-800-282-7203 

NC. SC., Ala, Tenn., La., Ark., Miss., Fla 
Wats: 1-800-241-7361 


803 Pressley Road. Suite 108, Charlotte 

North Carolina 282 4) 523-4167 

N.C. Wats: 1-800-432-6258 

S.C., VA.. Wash D.C , Mland Wats. 1-800-438-2986 
186 Juan P. Duarte. Hato Rey. Puerto Rico 00925 
(809) 753-7474 


5800 Jefferson Hwy , Brookhollow Center 

New Orleans, LA. 70123 

(504) 733-3318 

La. Wats: 1-800-452-8833 

Miss.. Tex., Okla.. Ark.. Ala., Wats: 1-800-535-8855 


WALLCO WEST 
4704 North 7th Avenue, Phoenix, Arizona 85013 
(602) 274-3529 or 274-9112 


4870 Nome Street, Montbello Industrial Park 
Denver, Colorado 80239 
(303) 373-5060 


FRAZEE'S CREATIVE 
WALLCOVERINGS 


16301 CARMENITA RD. e CERRITOS, CA 9070! e 
(213) 926-9555 
3249 N.W. 29TH AVE. « PORTLAND, OR 97210 « 
(503) 226-6793 
Telephone: CALIF. (800) 352-3889 
OREGON (503) 226-6793 
WASHINGTON (206) 643-0920 
NEVADA (800) 421-3839 
HAWAII (213) 926-9555 
ALASKA (503) 226-6793 


ISGO CORP. 
1237 Conveyor Lane 
Dallas, Texas 75247 
Phone (area 214) 634-1313 
1334 Atlantic Street 
North Kansas City, Missouri 64116 
Phone (area 816) 421-5060 
5809 Chimney Rock 
Houston, Texas 77081 
Phone (area 713) 666-3232 
2121 W. 21s! Street 
Chicago, Illinois 60608 
Phone (area 312) 376-2121 


WASHINGTON 
WALLCOVERINGS 
5015 New Utrecht Ave 
Brooklyn, N.Y. 11219 
Tel. (212) 633-8800 


Long Island (516) 481-4861 
Showroom — 979 Third Ave. 
New York, NY Tel. (212) 633-6767 


BREWSTER 
WALLCOVERING CO. 
288 A Street 
Boston, Mass. 02210 
Tel.(617)542-9306 Telex 94-1792 


IN CANADA 


General Paint & Wallcoverings 
950 Raymur Ave., Vancouver, B.C 


Canada Walicoverings 
3275 Yonge S1 Toronto. Ont 


Metro Walicoverings 
66 Ortus Rd., Toronto, Ont 


Novax Walicoverings 
740 Trans Canada, Lonqueuil, Que. 
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Texture'andcolorassùbtleas that of ah everlasting bouquet cari be found in the 37 patterns of 366 
color selections of Tower Contract Vinyl Wallcovering. Featuring. textures in deep dimension 
for: fabrics, wood, grass, masonry, leather, etc; -Tower Contract Vinyl Wallcoverings cah be 
j found:in buildings of-distinction: from coast to coast in the United States and Canada. Consult ' 
‘othe: distributor directory for catalogue and samples. Material is supplied in 30 yard’ bolts of; : 
Er ‘54-inch width»Custom colors and emboss effects are also available. 
T I T T fi 3 


WALL COVERINGS B 
CGT : 


CANADIAN GENERAL-TOWER LIMITED 
(OAKVILLE DIVISION) . 
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A 1O-acre roof of 
TEFLON...and ai 


— cb LEES 
— | E 


fabric coated with 
supports the load. 


An air-supported dome of lightweight Fiberglas* 
coated with DuPont TEFLON® fluorocarbon resin 
completely roofs Pontiac Silverdome, home of the 
Detroit Lions, Detroit Pistons and Detroit Express. 
The 10-acre area is the largest permanent structure 
roofed with architectural fabric to date—and the 
stadium cost far less to build than comparable sta- 
diums using other dome approaches. 

Although the roof weighs 200 tons, the specta- 
tors inside never notice the slight increase in air 
pressure that supports it. 


Tension struc- 
tures with steel 
cables carrying 
the load, such 
as this LaVerne 
College drama 


lab and campus 
center, offer 

an attractive alter- 
native to air 
supported 
structures. 


In addition to low construction costs, fabric 
structures coated with TEFLON offer easy and eco- 
nomical maintenance. The coated fabric resists 
sunlight, dirt and aging, and rain helps keep it 
clean because of the non-stick surface of TEFLON. 

Fabrics coated with TEFLON have high reflec- 
tivity, which helps minimize energy expenditures 
for cooling in summer. They also provide relatively 
high solar transmission for natural illumination and 
can be insulated to minimize heat loss in winter. 

Architectural fabric structures are strong. 
When properly specified, they easily withstand the 
stresses of wind and snow. And Fiberglas® coated 
with TEFLON does not support combustion— 
exhibiting exceptionally low values for flame 
spread and smoke generation. 


Send for free booklet 


Find out more about the advantages of archi- 
tectural fabrics coated with TEFLON for perma- 
nent buildings. For a free 16-page full-color 
brochure, write: DuPont Company, Room 37050A, 
Wilmington, DE 19898. 
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97 yours of 
craitsmanship. 
The Heltons of Terre Haute, 
Indiana. Three generations of 
craftsmen, and proud of it. 

Elza Helton is on the left. 
He's been laying brick since 
1919. Jim, on the right, has been 
a mason since the late 1940s. 
Rick is a relative newcomer with 
five years of journeyman experi- 
ence on top of his three-year 
apprenticeship. Every time he 
lays a brick, Rick brings to the 
task the accumulated skills, 
experience and pride of three 
generations; and every wall he 
builds reflects those attributes. 

Masonry is a unique build- 
ing system. The inherent quality 
of the materials —of brick, block, 
stone, or tile—is one reason. 
Men like the Heltons are the 
other. 

Their craftsmanship is 
what gives a masonry wall its 
beauty, permanence, and dura- 
bility. Their skill is what makes 
a masonry wall air-tight, water- 
tight, sound-resistant and fire- 
safe. Masonry craftsmen build 
walls that save money, cut 
heating and cooling bills, and 
need virtually no maintenar 

It's a winning combir 
—the best building materia 
ever devised, and human skill 
and pride in using them well. 


INTERNATIONAL 
MASONRY 
INSTITUTE 


(The Bricklayers’ International Union and the 


Fifte 
shin, 
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VIP products protect 
buildings from water leakage, 
dirt accumulation and mildew. 


VIP has everything 
you need to keep water in 
its place and not yours. 


For more information 
see SPEC-DATA* 
or SWEET'S Section 7.9/Vi. 
Call Sweet's BUYLINE 800* 
toll free for our 
nearest rep. 


| 
WATERPROOFING 
SYSTEM 


VIP Enterprises, Inc. 
7245 N.W. 43rd Street 
Miami, FLA 33166 
(305) 592-6045 


VIP West, Inc. 
1287-66th Street 
Emeryville, CA 94608 
(415) 653-9633 
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the Detroit firm of Smith, Hinchman & 
Grylls: the 42-story Penobscot Building 
in Downtown Detroit, a limestone-and- 
granite-clad exemplar of 1920s sky- 
scraper form and the Rackham School of 
Graduate Studies at Ann Arbor, also of 
granite and limestone, with other fine 
materials. 

Awards for landscape architecture 
went to two contemporary works by 
Robert Murase of EDAW, Inc., Port- 
land, Or, for two projects in Japan—the 
Myodo Kyo Kai and the Aichi Green 
Center—completed when the designer 
was resident there. 

The jury for this year’s Tucker 
Awards included: Harry C. Wolf, FAIA, 
principal of Wolf Associates, Charlotte, 
NC; Gerald Allen, architect with Peter 
L. Gluck & Associates, New York, con- 
tributing editor of Architectural Record, 
and coauthor of The Place of Houses and 
Dimension: Space, Shape and Scale in Archi- 
tecture; Charles G. Hilgenhurst, archi- 
tect, of Boston (see obituary, P/A, March 
1980, p. 56); William H. Livingston, Jr., 
AIA, of the firm of H2L2, Philadelphia; 
F. Thomas Schmitt, AIA, principal of 
his own firm in New York, until recently 
an associate of I.M. Pei & Partners, 
where he was Project Designer for the 
East Building of the National Gallery 
(P/A, Oct. 1978). [JMD] 


Architectural awards 
for steel structures 


Ihe Architectural Awards of Excellence 
Competition, sponsored by the Amer- 
ican Institute of Steel Construction, 
granted 14 awards for architectural ex- 
cellence in its 19th annual competition. 
The jury also cited two other structures 
for "Special Mention." A total of 103 de- 
signs were entered in the competition. 

Although clear, sharp details demon- 
strating design control are important, 
increasing. emphasis is being placed 
upon energy utilization as an essential 
criterion in developing an award- 
winning structure. In addition, the 
jurors looked for an inviting environ- 
ment for those using the building. 

The following AAE award winners 
are listed alphabetically by architect: 
John F. Kennedy School of Govern- 
ment, Harvard University, Cambridge, 
Ma; architect: Architectural Resources 
Cambridge, Inc., Cambridge, Ma. In- 
diana Bell Telephone Switching Center 
Columbus 37 38 Addition, Colum- 
bus, In; architect: Caudill Rowlett Scoit, 
Houston, Tx; associate architect: 
Boots-Smith & Associates, Indianapolis, 
In (P/A, July 1979, p. 66). Michigan City 
Public Library, Michigan City, In; archi- 
tect: C.F. Murphy Associates, Chicago, 
Il (P/A, July 1978, p. 62). Rust-Oleum 
Corporation International Headquar- 
ters, Vernon Hills, Il; architect: C.F. 
Murphy Associates, Chicago, Il. Hick 
ory Hollow Mall, Nashville, Tn; archi- 
tect: Cooper Carry & Associates, At- 
lanta, Ga. Fournou's Ovens Restaurant 
[News report continued on page 64] 


ADCO Acoustical Booths 


Quiet,Open 
Profit-Makers 


from the most complete line of 
outdoor/indoor telephone booths. De- 
signed and built to fit size and aesthet- 
ic requirements of commercial, indus- 
trial, municipal and other sites, the 
ADCO models shown below are typical 
call/profit centers. 


Write or call today | 
for color brochure i 


World's Largest Manufacturer of Telephone Booths 
B ACOUSTICS DEVELOPMENT 

B CORPORATION 

1850 Holste Rd. 

mE Northbrook, Illinois 60062 

BDCO Phone 800/323-8369 


Moonachie, N.J * Jacksonville e Birmingham 
St. Joseph, Mo. + Denver * Reno * Las Vegas * Toronto 
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EXCLUSIVE! 


Foam sheathing with load 
bearing steel framing! 


Unique assembly with 41-hour 
fire rating employs 14" plywood 
siding panels, 1" FOAMULAR 
Insulation, ^" gypsum sheath- 
ing, 356" THERMAFIBER* MS In- 
sulating Blanket, 6 mil poly film 
(optional) and 56" SHEETROCK* 
Brand FIRECODE* C Gypsum 
Panels. 


The following todemarks are owned by 
United States Gypsum Company. 
FIRECODE-SHEETROCK. THERMARIBER, USG 


Now, the name that offers you more in exclusive insulating sheathing systems is 
first to fill another important architectural need. It's a 1-hour fire-rated commer- 
cial system for rigid insulating sheathing — with load-bearing steel framing (see 
schematic above). 

This unique new system employs high performance FOAMULAR insulation— 
the remarkable polystyrene produced by a patented vacuum/hydrostatic pro- 
cess. Remarkable because of a closed-cell core structure, continuous skin 
surface, good flexural and compressive strength, minimized wicking, plus resis- 
tance to water vapor and decay. FOAMULAR insulation scores and snaps 
clean to expedite installation. Meets Federal Specification HH-I-524B and 
major building codes. Call your U.S.G. Representative. Mail coupon now! 


The higher the R-value the greater the insulating power. Ask your seller Exclusive! Z-Furring System for insulat- 
for the fact sheet on R-values. ing masonry and concrete walls. 


mUia 


Polystyrene Insulation 


only 


UNITED STATES GYPSUM 
brings you this 


-HOUR 
FIRERATED 
X.  SYSTEMI 


tongue and groove 
configuration reduces 


air infiltration; permits Exclusive! Lage head 
New 2" USG* E : 
joints to meet between for greater 
woalerhead holding power! 
framing members insulation screw. 


(A joint venture between subsidiaries of 
UNITED STATES GYPSUM COMPANY 


Ring thread 
provides 
automatic 
stop! 


Exclusive! Masonry Cavity Wall Insulat- 
ing System. 
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THE CO-RAY-VAC 
HEATING SYSTEM 
CAN CUT FUEL 
USAGE 2096-5096 


The 17 year old vented 
radiant heating system 
that a lot of people don't 

know about. 


Co-Ray-Vac is a gas fired, fully vented, low 
intensity, infrared heating system 


Low Intensity Unlike glowing red 
"high intensity" infrared heaters, our system 
isaseries of enclosed burners connected by 
radiant tubes or pipes. This unique design 
efficiently heats not only large areas like fac- 
tories and airplane hangers but also offices 
stores and restaurants. 


Infrared Heats like the sun. Radiant 
heat is emitted from overhead tubes but not 
released until it strikes people or objects at 
floor level. Air temperature is raised when 
these objects give off heat. Heat is not 
wasted at roof level. Comfort is dramatically 
increased because the system provides draft 
free heat. It bathes an entire area in warmth 


Gas-Fired Does not use oil. Operates 
on natural or LP gas. Extremely high combus- 
tion efficiency, in the range of 90%, coupled 
with infrared heating principals, slashes fuel 
consumption. Users report fuel savings up to 
50% over conventional heating systems 


Fully Vented wo tumes. Saves fuel 
because extra ventilation is not required to 
expel condensation caused by combustion 


Ask the Man Who Owns 


One Designed for new or retrofit installa- 
tions in industrial or commercial buildings 
Write or phone for information and names 
of users in your area 


Roberts 
Gordon 


44 Central Ave., 
Buffalo, NY 14240 
Phone 716/892-8400 PA-1 
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Hickory Hollow Mall, Nashville, Tn. 


& Lounge Expansion, San Francisco, 
Ca; architect: Esherick Homsey Dodge 
& Davis, San Francisco, Ca. The Calvary 
Baptist Church, Detroit, Mi; architect: 
Gunnar Birkerts & Associates, Bir- 
mingham, Mi. Environmental Health 
Laboratory, St. Louis, Mo; architect: 
Holabird & Root, Chicago, Il (P/A, Apr. 
1979, p. 118). Deere and Company 
West Office Building, Moline, Il; archi- 
tect: Kevin Roche John Dinkeloo & As- 
sociates, Hamden, Ct. Citibank Satellite 
Banking Building, New York State; ar- 
chitect: Landow & Landow Architects, 
Commack, NY. The Atheneum, New 
Harmony, In; architect: Richard Meier 
& Associates, New York, NY (P/A, Feb. 
1980, p. 67). Federated Building, Cin- 
cinnati, Oh; architect: RT KL Associates, 
Baltimore, Md. Mid America Center, 
Hot Springs, Ar; architect: Stuck Frier 
Lane Scott Beisner, Little Rock, Ar; de- 
sign architect: E. Verner Johnson & As- 
sociates, Boston, Ma. West Portal BART 
Station—MUNI/METRO System, San 
Francisco, architect: Tallie Maule 
and Reid & Tarics Associates, San Fran- 
cisco, Ca. 

The two buildings that received "Spe- 
cial Mention" are: Pavillion for Pope 
John Paul II, Boston, Ma; architect: 
Glaser/de Castro Associates, Boston, 
Ma. Sixty State Street, Boston, Ma; ar- 
chitect: Skidmore, Owings & Merrill, 
Chicago, II. 

The six jurors praised AISC for again 
sponsoring the awards as an effective 
means of promoting steel-framed build- 
ings and steel as a construction material. 
Citing the institute for its promotion of 
fine architectural design, the jury noted 
that such a competition encourages de- 
signers to create buildings that not only 
have an aesthetic value but also fit the 
needs of the owners and relate effec- 
tively to their environment. 

The jury was composed of: Sarah P. 
Harkness, FAIA, The Architects Col- 
laborative, Boston, Ma; Philip H. Hub- 
bard, Jr., president, Reinhold Publish- 
ing, Div. Penton/IPC, Stamford, Ct; 
George E: Kassabaum, FAIA, 
Hellmuth, Obata & Kassabaum, St. 
Louis, Mo; Ehrman B. Mitchell, Jr., 
FAIA, Mitchell/Giurgola, Philadelphia, 
Pa bert Paquette, FASCE, Paquette 
& Associates, San Francisco, Ca; Daniel 
H. Shahan, Albert Kahn Associates, De- 
troit, Mi, 

[News report continued on page 68] 


answer 
to all 
your 
swimming 
pool 
questions. 


New construction or 
rehabilitation. ..filtering 
systems to pool enclosures... 
manual or fully automated 
operation... whatever your 
question, you'll find the 
answers in our new 16 page, 
full color brochure. Write, 
call, or send reply card 
today — we'll send your 
brochure out by return mail. 


Pedcdloci« 


Pool Equipment Co., Inc. 
P.O. Box 511 
Rock Hill, S.C. 29730 
803-324-1111 
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BLIND AMBITION. 


How you design with Bali one-inch blinds 
depends, of course, entirely on your point of view. 

Thats our point, though. It only depends on 
you. Because with Bali, you can be as ambitious 
as you want to be. No matter what shape your 
imagination is in. And regardless of vour colors. 

Here, a little Blind Imagination helped estab- 
lish a very imaginative beachhead. An office built 
inside a geodesic dome structure, featuring trian- 
gular windows and custom cut Bali blinds. 

It's clearly a case of applied geometry. While 
this office may also be a special case, we've always 
been especially good at figuring all the angles. 

We've also added some new optional features 
to make your finished jobs look better. One- 
position cord lock, limited tilter and clutch tilter 
are all available. 


We've even specified our blinds in a simple 
CSI format to permit ready reference for pro- 
curement packages. And we'll make these specs 
readily available to you. 

So, specify Bali. We'll help your ambition soar. 


BALI BLINDS 


91979, Marathon Carey-McFall, Loyalsock Avenue, Montoursville, 
Pennsylvania 17754. Division of Marathon Manufacturing Company. 


I'm ambitious. Send me your free brochure. The Ticks of the Trade 


Name 


Company 
Address 


—BALI BLINDS 
BALI IS BLIND IMAGINATION. 
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PPG SETS THE 
GOLD STANDARD 
IN GLASS. 


The Midland Life 
Insurance Building, Sioux 
Falls, South Dakota. The 
centerpiece of a far- 
reaching urban renewal 
program. And a triumph 
in modern center city 
architecture. 

One reason for the 
building's success is 
26,000 square feet of 
energy-conserving PPG _ 
Solarban® Gold Twindow* 
reflective glass. A breath- 
taking building skin that, 
literally, has earned its 
way into this design. 

THE STANDARD 
FOR BEAUTY. 

Perhaps the most 
striking characteristic of 
Solarban Gold is its true 
color. It isn't brassy or 
greenish like many other 
gold reflective glasses. 
Instead, its rich golden 
tone is distinctive and 

elegant. An 

excellent way to 
bring out the 
best in any inno- 

vative design. 

Yet Solarban 
Gold never 
= looks out of 

place. Its re- 


EV fective qualities 


allow it to blend easily 
and naturally into practi- 
cally any surroundings. 


THE STANDARD 
FOR ENERGY EFFICIENCY. 

But beauty is only half 
the story. So/arban Gold 
is also the most energy 
effective of all PPG's high 
performance glasses. Each 
panel boasts a U-value of 
.30. And spandrel units are 
available with even more 
impressive U-values Of. O8. 

That kind of insulating 
efficiency is coupled with 
other energy-saving fea- 
tures to meet the design 
goal of a building that needs 
no heat until the outside 
temperature dips below 10 
degrees Fahrenheit. 

Solarban Gold is effec- 
tive during the summer, 
too. By reflecting the sun's 
heat, it reduces solar heat 
gain as well as the need for 
air-conditioning. 

There's much more 
to learn about PPG's 
spectacular gold standard 
in glass. For more details, 
see Sweet's 8.26 Pp, or 
write PPG Industries, Inc., 
One Gateway Center, 
Pittsburgh, PA 15222. 


PPG:aC PUG 
: a Concern 
for the Future d ife 


INDUSTRIES 


Architect 
Henningson, Durham & Richardson, Inc., 
Omaha, Nebraska. 

wner 
Midland National Life Insurance Company, 
Sioux Falls, South Dakota. 
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Profit from 
our experience 


for over forty-tireae Ars: 
a ma i nstrction 


lina tenant i installation 
O Construction management 
V Construction consulting ^ 
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Promotions on P/A staff: 
McCarthy, Desimone, Rose 


Three key members of the P/A organi- 
zation have assumed greater respon- 
sibilities as part of a program to expand 
and strengthen the magazine's staff. 

Barbara McCarthy, previously Ad- 
ministrative Editor, has been named 
Managing Editor, with broad respon- 
sibilities for planning of editorial sub- 
jects and management of editorial ex- 
penses. A graduate of Sacred Heart 
University, she joined P/A in 1971 as an 
editorial assistant. 

Daniel Desimone, who joined the P/A 
Production Department in 1960, has 
been promoted from Managing Editor 
to Business Manager of P/A. In this 
newly established position, he will work 
closely with the Publisher in all areas af- 
fecting the magazine's revenues and 
costs. 

Harrington A. Rose, who has been as- 
sociated with P/A since 1962, has been 
appointed to the new position of Na- 
tional Accounts Manager. Until recently 
P/A's Eastern Sales Manager, he will 
represent P/A with major producers 
and trade associations nationwide and at 
building industry conventions. 


Calendar 


Workshops 

May 13-14. Workshop on Seismic Per- 
formance of Low Rise Buildings. Con- 
tact: Ajaya K. Gupta, Department of 
Civil Engineering, Illinois Institute of 
Technology, Chicago, Il 60616. 
Conferences 

June 2-5. 7th Ocean Energy Confer- 
ence, Washington, DC. Contact: Robert 
J. Scott, Gibbs & Cox, 2341 Jefferson 
Davis Highway, Suite 1020, Century 
Bldg., Arlington, Va 22202. 

June 19-20. National Conference and 
Exhibition on A/E Firm Productivity, 
Hyatt Regency O'Hare, Chicago, Il. 
Contact: Carol Gosselin, The Paper 
Plane, Box 11316, Newington, Ct 06111. 
(203) 666-9487. 

June 19-21, Ist Solar Retrofit Confer- 
ence, Princeton University, Princeton, 
NJ. Contact: MASEA, 2233 Gray's 
Ferry Ave., Philadelphia, Pa 19146. 
(215) 963-0880. 

June 22-26. 1980 Annual FIDIC Con- 
ference, San Francisco, Ca. Contact: 
American Consulting Engineers Coun- 
cil, 1015 15th St., NW, Suite 802, Wash- 
ington, DC 20005. 

Conventions 

June 1-4. American Institute of Archi- 
tects convention, Cincinnati, Oh. 

June 11-13. NEOCON XII, The Mer- 
chandise Mart, Chicago. 

June 16-18. Construction Specifications 
Institute convention, Anaheim, Ca. 


Deadline April 11. Registration for May 
12-16 study tour to Helsinki, Finland, 
sponsored by Institute for Urban De- 
sign, State University of New York at 
Purchase. 


Here are two 
of the best 
elevator 
operators in 
the world. 


In their day, white gloved elevator 
operators were the best way to 
get from one place to another. 
Times changed. So much so, that 
even the mechanical programmers 
designed for the first automatic 
elevators became inadequate. 


Twelve years ago, Schindler 
Haughton replaced mechanical pro- 
grammers with integrated circuits. 
The equipment was so advanced 
that this electronic chip could 
analyze more than 27,000 possible 
service combinations (and select 
the best one) in 10 milliseconds. 

It took our competitors a decade to 
catch up. Now we have even more 
advanced microprocessing 
equipment. It's the best of its kind. 


Schindler Haughton 
ELEVATOR CORPORATION 
Toledo, Ohio 43609 


Today, Schindler Haughton is part 

of the world's second largest 
elevator company with a full line of 
geared, gearless and hydraulic 
elevators and escalators. Each sup- 
ported by systems that dramatically 
improve passenger service and 
reduce operating expenses. 


Times have changed. And so have 
we. But we're still committed to 
delivering white glove service in a 
push button world. 


We're #2 in the world and 
going one better. 
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Announcing the downfall 


of the built-up 


In a survey of 1,000 bonded, built-up 
roofs, one-third were in trouble within 
a year or so after completion.* 

Today there is a better answer. 
Coreroof 

Coreroof is a new, complete, one-step 
roof system that does everything the built- 
up roof does. Except give you trouble 

A factory-finished insulated panel 2⁄2 
inches thick, Coreroof is so lightweight 
(only 2v2 pounds per square foot), that 
primary and secondary structurals can 
be lighter. 

Yet Coreroof gives you insulation so 
effective that it exceeds the ASHRAE 
90-75 energy code( already adopted in 
most states) 

*The Manual of Built-Up Roof Systems 

C.W. Griffin for the A.I.A 


pM — — 


Built-up roof.3-4 steps Coreroof, one step 


One -step installation. 

Best of all, Coreroof ends all the prob- 
lems of the built-up. No steel decking, no 
poured or rigid insulation, no layer after 
layer of tar and felt. No dealing through 
several trades for one roof 

Each 40-inch wide panel is simply 
placed and clipped to the structural 
frame. And panels are machine-crimped 


Coreroof. 


together along a 21⁄2" standing seam 
Saves many, many expensive man-hours 

And Coreroof has passed U.L. 90 uplift 
tests and qualifies for the lowest wind- 
storm insurance rates 


Lowers your overhead. 

Coreroof has a tested "U" value of 
050, which is just about the lowest 
available today. Thanks to just 2%" of 
urethane foam bonded between exterior 
and interior steel facings 

And the exterior facing of aluminum 
coated or aluminum-zinc coated steel is 
so effective in resisting corrosion that we 
provide an extended warranty. In addi- 
tion, its bright surface reflects 8596 of the 


Yes, I'd like to hear more about Coreroof. Please call 
or send more information 


Name — — — 
Company —— — —— 
Tile ———————— 
Address S — 
City State... Zip — 


National Stee! Products Company 
Dept. PA-40, P.O. Box 40526, Houston, Texas 77040 
Phone 713-466-2300 


Granco 


Building products that perform 


>, National Steel 
Products Company 
Subsidiary of 
a= 7 National Steel Corporation 
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roof. 


luminum coated 
or aluminum-zinc — 
ae 214" weathertight 
standing seam 
(mechanically seared) 


solar heat. Inside, the galvanized steel 
facing is factory-painted to provide a 
highly reflective (65%) ceiling 


We beat the system. 

The built-up roof system has been one 
of the most complex field-assembled 
sub systems of a building. Thus it pre- 
sents a long list of exacting requirements 
to succeed 

Requirements that are often difficult, if 
not impossible, to meet under jobsite 
conditions 

Manufactured under controlled condi- 
tions, field-assembled Coreroof is vastly 
simpler. Yet results are vastly superior. 

With building inflation and rising 
energy costs, Coreroof is the roof whose 
time has come 

Whether you're building or replacing, 
find out more. Write, or send the coupon 
for complete information 
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Energy Analysis. CYBERNET Services Makes It Easier. 


Energy analysis is still a job for professionals. 
Our service, support and state-of-the-art pro- 
grams can help them make cost-effective 
conservation decisions. 


Energy costs are now the number one expense of 
operating a building. But Control Data's CYBERNET 
Services can help you reduce those costs through 
analysis of new building designs, and retrofit analysis 
of existing buildings. 


You get a wide variety of easy-to-use programs 
We know how important it is to have the right tools for 
the job. And we continually make improvements to 
our comprehensive offering of proprietary and public 
domain programs. Interactive access to many of our 
programs allows you to converse with the computer 
in a question-and-answer manner to help you make 
the best use of your valuable time. 


You get the training you need 

We provide comprehensive step-by-step training for 
our energy analysis customers. Bring a sample prob- 
lem to one of our workshops. We'l help you use an 
appropriate program and give you "hands-on" expe- 
rience on our equipment. We'll show you the way to 
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solve your problem using the powerful computing 
resources of CYBERNET Services 


You get people devoted to helping you 
succeed 


As one of the world's leading suppliers of data ser- 
vices, we know the value of support and service. 
Should you run into a problem, our professional 
services staff is trained and ready to answer your 
questions. Trained energy specialists are available 
throughout the country to provide the technical 
assistance you need. 


We're only a phone call away 


We'd like to show you what we can do for you. Call 
your local Control Data sales office. Or contact 
Energy Industry Marketing, Control Data Corporation, 
HQWO9A, PO. Box O, Minneapolis, MN 55440. - 


(d CONTROL DATA 
CORPORATION 


Addressing society's major needs 
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Photo courtesy Cleveland Museum of Art 


Who protects the Picasso 
after che museum closes? 


Kinnear does. 


Any art gallery or museum which has one or more 
works by Pablo Picasso is rightfully proud . . . and 
not a little apprehensive. Which may be why specifiers 
choose Kinnear metal rolling doors to keep weather 
and possible vandalism at bay where such valuable 
art is shown. 

For over 80 years, Kinnear has been recognized as 
the opening handling company for commerce and in- 
dustry, agriculture and government agencies. Our 


complete line includes steel rolling and sectional doors 
(some in aluminum, fiberglass or wood) . . . grilles, 
shutters and fire doors. Plus dock seals, power op- 
erators and other accessories. 

A nationwide network of plants and sales/service 
representatives assures you prompt delivery to meet 
tight budgets, specs and deadlines. Write or call for 
literature . . . or see our catalog in Sweet's. Also listed 
in Yellow Pages under “Doors.” 


Kinnear makes it easy for you to put it all together. 


A DIVISION OF 


harsco 


CORPORATION 


Box 598 * Columbus, Ohio 43216 * (614) 294-445] 
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Task/Ambient Desk Master 


Ambient Space Master 


à 


Task/Ambient lighting by Keene. 


Because nothing helps you create 
the right environment like the right lighting. 


Keene Task/Ambient lighting systems create atmospheres people find comfortable 

to work in. And use less than 2 watts per square foot to do it. For your free 

copy of our complete Task/Ambient lighting catalog of portable lighting fixtures, KE E N E 
write clo Task Lighting, Keene Corporation, Lighting Division, Industrial Way, °° ORATION 
Wilmington, Mass. 01887. LIGHTING DIVISION 
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Dilco horizontal doors. 


Floor Doors 


Your assurance 
of value and satisfaction 
for your clients. 


When you specify Bilco horizontal doors or Bilco. Your assurance of value and satis- 


automatic fire vents you're specifying the faction for your clients. Roof scuttles, 
quality that is uniquely Bilco. You're 


automatic fire vents, sidewalk, floor and 
calling for the design, materials and work- 


pit doors, ceiling access doors. Perfor- 
manship that add up to long, trouble-free mance proven products by the leader in 
service. And you're calling for products design and quality. 

that will operate properly. Proper opera- 
tion is the most important requirement of 
a horizontal door or vent. 


See our catalog in Sweet's General 
Building, Industrial Construction and 
Engineering Files, or write for a copy. 


o 8 DOORS FOR 
SPECIAL SERVICES 


The Bilco Company, Dept. PA 40, New Haven, CT 06505 
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euro Chal 


of America 


EUROCHAIR OF AMERICA 
_ Div. Girsberger Industries, Inc. 
P.O. Box 1990 

Smithfield, N.C. 27577 
Phone (919) 934-0545 
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When we Say 
CONSTANT INSULATING VALUE 


FOAMGLAS Insulation. 


Case in Point:26 years of thermal performance. 


In 1952, FOAMGLAS insulation 
was installed in the roofs of a 
20-story, cruciform-shaped office 
building in Gateway Center, Pitts- 
burgh, Pennsylvania. The instal- 
lation was over a concrete deck 
and consisted of 2-inches of 
FOAMGLAS insulation, a coal tar, 
four-ply built-up roof with a gravel 
surface. 

In 1978, Pittsburgh Corning 
removed a piece of that 
FOAMGLAS insulation for 
testing. 

The test results show that the 
FOAMGLAS insulation had 
almost the same thermal conduc- 


Results of Independently Conducted Tests* 
Physical Published Test Result A.S.T.M. 


Property Rating 1952 _1978* Test — 
Thermal 
Conductivity (k) 0.40 0.42 eu? 
Density 
 (Ibs/cu ft) 9.0 952 0303 


*Tests conducted by Pittsburgh Testing Laboratory, an 
independent testing laboratory located in Pittsburgh, Penn- 
sylvania. Copies of the test results may be obtained by a 
written request to our Marketing Department. 


tivity value in 1978 as it did in 
1952. Twenty-six years of con- 
stant thermal efficiency. 


From 1952 to 1978 the insulation 
had withstood, without deteriora- 
tion, ambient temperatures rang- 
ing from highs in the 90's (99°F, 
July, 1974) to lows in the minus 
teens (-18°F, January, 1963). 


Actual roof surface temperature 
reached as high as 160°F and as 
low as -38°F. 


And, since 1952 the thermal con- 
ductivity and density of 
FOAMGLAS insulation have been 
improved. 


Performance is built-in 


The closed cellular glass struc- 
ture of FOAMGLAS insulation is 
impermeable, it will not absorb 
moisture which penetrates other 
insulations and destroys their 
thermal efficiency. FOAMGLAS 
insulation is also dimensionally 
stable, strong, rigid and totally 
noncombustible. 
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Now Pittsburgh Corning offers 
the TOTAL ROOFING SYSTEM 
GUARANTEE 

Performance like this makes it 
possible for Pittsburgh Corning 
to offer a no-leak, no-thermal-loss 
guarantee that includes every- 
thing from the deck up. Call or 
write for details. 


So when you're specifying roof in- 
sulation, specify FOAMGLAS 
cellular glass insulation and get a 
roof with constant thermal effi- 
ciency. Guaranteed. Call or write 
Marketing Department PA0480, 
Pittsburgh Corning Corporation, 
800 Presque Isle Drive, Pitts- 
burgh, PA 15239. (412) 327-6100. 


EXOLITE™ double skinned acrylic 
sheet provides outstanding thermal 
insulation in skylights, window walls 
and swimming pool enclosures...large 
and small area applications... new construc- 
tion and renovations. Longitudinal air cells 
between the ribs give EXOLITE sheet a U factor 
equal to insulated glass, at substantially lower 
cost. Buildings can open up high, wide and handsome 
to daylight, because EXOLITE sheet combines visual 
excitement with cost efficiency, in construction and long 
term fuel savings. And that's not all 


^ remarkably versatile high performer, EXOLITE sheet also offers 
high rigidity and load strength, excellent impact resistance, and 
weatherability, easy workability and high light transmission. Designers 
gain increased freedom for tailoring daylight to the application, adding 
drama and distinction-with savings on construction as well as in heating 
and lighting costs. 


Especially well suited for passive solar applications and large area glazing, EXOLITE 
sheet and its special mounting system, consisting of EXOLITE double skinned sheet 
in 47%" width and lengths graduated to 20, and specially designed aluminum fittings, 
provide fast, efficient glazing on 48" modules. EXOLITE sheet is equally efficient in 
custom designed units. Light weight, high strength and workability permit extensive pre- 
fabrication, and easy handling and transportation 
Non-yellowing EXOLITE acrylic sheet is available in clear, translucent white and solar tints. There's 
a polycarbonate version, too. Both have properties geared to expand the range of architectural 
possibility. EXOLITE sheet presents a superior alternative to glass in many situations. For practicality, 
economy and visual excitement-join the discoverers of EXOLITE double skinned 
acrylic sheet, and design in daylight. 
For more information on EXOLITE sheet and its special mounting system, write 
Lou Cipriani, CY/RO Industries, W. Main St, Bound Brook, New Jersey 08805. Can't 
wait? Call (20 1] 356-2000. 
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Keep ener 
bills pre 
with a Clark 


Second door! 


It's fast-moving, 
ower-operated, 
insulated with urethane 
foam, and 
neoprene-sealed 
around the perimeter to 
prevent energy waste. 
Ask the Clark Door man in 
your area to show you how 
energy-saving discipline is 
built-in to every Clark 
power-operated industrial 


door. Or write for more in- 
formation. Today. 


* 8' wide door opens in 4 seconds. 


ince 1878 
Clark Door Company, Inc. 


Doorway spacia eis E © Clark Door of Canada, Ltd. 

69 Myrtle St., Cranford, NJ 07016 U.S.A. L 125 Gibson Drive, Markham, Ontario L3R 1K7 
Tel: 201/272-5100 Telex 13-8268 Tel: 416/495-1292; Telex: 06-986840 

Clark Door Ltd. 4 Nippon Clark Door, Ltd. Toko Building, 4-6, 
Willow Holme, Carlisle CA2 5RR, England 0 i 


Honcho Nihonbashi, Chuo-Ku, Tokyo 103 
0228-22321/2; Telex: 851-64131 


Tel: (03) 661-1328-9 


Circle No. 331, on Reader Service Card 


STRENGTH /DURABILITY/ 


Hope's invents 


he steel window 


G 
The revolutionary 2000 combines the performance of 


steel with the advantages of the thermal break 


Now there is a steel thermal break window for 
.architectural assignments. A product of two year's 
research and development, the 2000T represents 
Hopes on-going commitment to window innovation. 


Why invent a steel thermal break window? Because 
Steel is three times Stronger than aluminum with far 
greater resistance to thermal transfer. That means 
enhanced structural integrity, maximized envelope 
performance and larger glass lites. And 2000T 
windows can be created for just about any applica- 
tion calling for projected, casement, combination or 
fixed-frame configurations. 

Like all Hope's products, 2000T windows are good 
looking but tough. They're assembled from special 
roll formed, hot-dipped galvanized steel sections, 
fitted with PVC thermal Separators and will accom- 
modate up to 1" thick insulating glass. Unique vinyl 
weatherstripping defeats air infiltration at ventilator 
perimeters. 


THERMAL PERFORMANCE/AESTHETICS /ECONC 


A modified Ultracoat acrylic enamel is the standar< 
finish, but when rugged environments demand all 
out surface protection, Hope's answer is Ultrathane 
Its the same type of urethane finish in wide use 
where resistance to heavy abrasion and chemica 
action is a must: aircraft surfaces, pipe lines, munic- 
ipal transportation, even cement trucks. For more 
information on the window that can give you the 
break you've been waiting for, contact the people at 
Hope's. Steel windows make a building what a 
building should be. Hope's can make the windows. 


hl nosLiw 
HOPES WINDOWS 


ROBLIN ARCHITECTURAL PRODUCTS COMPANY 
84 Hopkins Avenue e Jamestown, N.Y. 14701 (716) 665-5124 
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MIGHTCHOOSE 
8000 SERIES PANELS 
FOR THEIR WIRING 
OPTIONS ALONE. 


YOU 


Concealed dual 
Te. vertical raceways 
k at each panel end 


Optional floor 
- power-in assembly. 


als. Base provides > 
raceway for telephone 
and data processing > 
wiring and connectors. * 


Panel Power assembly 

with dual 20-amp circuits. Up to four double 
receptacles per panel. 
Quick plug-in installation. 


Power base cover. 


Pass through cable— 
a cost saving option 
allowina for future panel 


iftis electrification 


It's a thought certainly worth considering. For here, 
within a highly versatile office system, is a wide 
variety of cost saving wiring options: You buy only 
what you need now-—add on or rearrange as later 
needs for power and communications require. This 
same freedom of choice is apparent throughout 
the 8000 Series System concept...a concept that 
offers design compatibility with free-standing 
furniture. and also offers all the components 


needed for open plan offices. 

Call Wayne Wilkins at [S] 
312-859-2600, or write for our 
new 8000 Series Systems AY 


Furniture brochure. 
ALL-STEEL 


ONE oF THE (SI companies 
Aurora, Illinois 60507 
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International 
energy overview 


Our energy problems 
originate from having ig- 
nored our environment 
for too long. Buildings 
must recognize the con- 
text in which they exist. 
Energy ideas must relate 
to the world context of 
thought. 


The Senufo farming village 
of Fakaha has never lost its 
energy balance with the 
natural world. Photos: 
Richard Rush. 


Big problem, small world 


As individuals, we realize that our bonds to 
the energy problem per se are voluntary. We 
can within a matter of hours fly to another 
country where oil and the inflation it causes 
are quite remote. We can ride a horse, chop 
wood, barter or farm for food, and live a 
quiet if lonely life. 

In rural India, for example, it is rare for 
people to have the forms of commercial 
energy to which Americans have become en- 
slaved. Humans and animals provide the 
work; wood, crops, and dung supply the fuel. 
In some African bush locations commercial 
energy is not only unused, it is unknown. In 
large portions of Africa, South America, and 
the Far East, people still rely on wood for 
fuel, and the stove may literally be a place- 
ment of stones on the ground. In such re- 
mote corners of the earth where the roads are 
still too narrow for cars, the people probably 
inhabit a strikingly "energy efficient" home. 

l'en years ago, I served in the Peace Corps 
in such a place, the Korhogo region of the 
Ivory Coast. The village was called Fakaha. 
Io the Senufo inhabitants of that village, a 
bicycle was high technology. The mud houses 
were clustered together like mushrooms in an 
open field, the thick walls keeping the heat 
out in the day and warming the house at 
night. The rounded house exteriors reflected 
the heat and presented minimal areas to the 
sun. The conical thatched roofs miraculously 
kept rain from coming in but let the heat es- 
cape. There was no energy crisis in Fakaha in 
1970 and there is probably none there today. 

Modern society not only bit from the 
energy apple in the garden of Eden, it 
supplies that apple 000 feet in the air 
wrapped in cellophane in coach class. Some 
people who have never lived in a village set- 
ting worship the simplicity and oneness of 
place which can be found there. They might 
even question whether this complex or- 
ganism which we call civilization is worth the 
trouble. 


VILLAGE PLAN. FAKAHA. IVORY COAST 


Ihe most gas-guzzling, moon-landing, 
grandaddy of them all is the United States of 
America. Downtown Manhattan couldn't be 
further from Fakaha. The World Trade 
Center would hold dozens of villages. Many 
New Yorkers would like to have the peaceful 
setting of Fakaha at the other end of the sub- 
way or for that weekend retreat and 18 hol 

Modern society has traded quality of life 
for quantity. In Fakaha, people don't live 
very long. Sometimes, as close as the next 
house, they don't even get born. In the U.S 
death is removed to the nightly news between 
soap commercials or may be switched off. 
The fact is, in spite of all the junk in the air, 
the water, and the food, we have a better 
chance of being born in this country and a 
better chance of dying of old age. 

The Senufo village pays a price for its self- 
sufficiency. It may be a different price, but so 
will we. In a sense the modern world is des- 
perately seeking what Fakaha has never been 
without (and doesn't know it has). 

The energy crisis in this country is heavily 
rooted in faraway places. Some of them have 
been the cause of the problem, others have 
found good solutions. Our purpose in the 
pages that follow is to provide an overview of 
what energy problems other countries face 
and to explore some of the directions which 
they have found fruitful. 


oo 
- 


Progressive Architecture 4:80 


Progressive Architecture 4:80 


oo 
N 


Energy overview 


1 Solar water heaters have be- 
come an integral part of the 
roofscape in Israel. 2 The solar 
pond is an Israeli invention and 
holds great promise for electrical 
generation in the Dead Sea re- 
gion. 3 A SERI project for 
Saudi Arabia uses a photovoltaic 
field to power two villages. 

4 Researchers at the Australian 
National University in Canberra 
are experimenting with 
ammonia-filled chemical heat 


pipes. 


Israel 

The energy news from the Middle East has 
not been all bad. The Israelis have set a solar 
example and possess a blossoming solar- 
collector business that exports to two dozen 
other countries. Its precarious position in the 
region militarily and its dependence on oil of 
course make development of alternative 
energy sources vital. Today, 20 percent of all 
the homes in Israel have incorporated solar 
water heating, a saving of about 100,000 bar- 
rels of oil per day. As impressive as that 
sounds it constitutes only 2 percent of the 
country's energy consumption, Israel's goal is 
to reach between 8 percent and 15 percent 
total consumption by solar by the 1990s. 

The man most responsible for Israeli solar 

progress is Dr. Harry Zvi Tabor, head of the 
Scientific Research Foundation in Jerusalem. 
His work in solar dates back to the mid-1950s, 
and he is in the forefront with the emerging 
technology of the "solar pond" which holds so 
much promise for the future electrical needs 
of Israel. 
Solar ponds: A normal body of fresh water 
which is acted upon by wind and surface ir- 
regularities underwater is not a very efficient 
collector of solar heat. The underwater tur- 
bulence tends to even out water temperature. 
Tabor's solar pond contains salt water which 
is left undisturbed and stratifies, with the hot- 
test, most saline solution at the greatest 
depth. Working with Dr. Rudolf Bloch, 
Tabor built a black-surfaced water container 
filled with a saline solution and recorded near 
boiling temperatures at its depths. When this 
solar heat energy is passed through heat ex- 
changers, power turbines can then be linked 
into the system to produce electricity. 

The Dead Sea region of Israel offers a par- 
ticularly abundant natural resource of rela- 
tively tranquil salt water. Israeli energy ex- 
perts have been busy trying to improve the 
economics of electrical generation using solar 
ponds in the Dead Sea region. One 150- 
kilowatt power plant has been constructed for 
experimental purposes adjacent to the Dead 
Sea. Within three years, a five-megawatt 
power station will be built in the region, using 
a one-square-kilometer pool. Still larger proj- 
ects are intended by 1985. At the moment the 
cost of solar electricity is between 25 and 30 
times that of fossil fuels. By 1985 the large 
installations are expected to compete with 
expensive hydroelectrical energy. If progress 
and technology improve normally, it is con- 
ceivable that the Dead Sea region could meet 
all of Israel's electrical needs by the end of the 
century. 


Japan 

A full 90 percent of Japan's energy resources 
must be imported. Three-quarters of that 
imported energy is foreign oil and 15 percent 
is imported coal. To make matters worse, 
over half the electrical power is oil generated. 
Another unique energy factor is that 
kerosene, a refined petro-product, is the 
primary home heating fuel. What are the 
Japanese doing about it? 


At the moment, long range plans include 
nuclear energy supplying 30 percent of Ja- 
pan's power requirements by 1990, Three 
Mile Island has had its effect on the Japanese, 
however, and it is expected that energy sup- 
ply volumes for both nuclear and oil will be 
revised downward in favor of importing 
more coal. 'T his means business for such trad- 
ing partners as Australia, the U.S., and 
Canada. Japan is actively investigating alter- 
native energy sources. Although the goals are 
much higher, it is estimated that solar energy 
will comprise little more than 1.6 percent of 
the total energy consumption by 1990. 

There are two long-term government proj- 
ects which have been underway in Japan 
since the beginning of the energy crisis: the 
Sunshine Project and the Moonlight Project. 
The Sunshine Project is for the development 
of new energy sources, and the Moonlight is 
for energy saving technologies. 

Project Sunshine was begun in 1974 and 
has the goal of developing technologies for 
making use of solar and geothermal energy 
as well as coal liquefication and gasification 
and hydrogen production. The goal of the 
program has been to supply 10 percent of 
Japan's energy using such methods by the 
year 2000. 

Geothermal energy has great promise in 
Japan. Underground steam and hot water 
have already been put to use producing elec- 
trical power. Six geothermal power stations 
are operative today in Japan with an output 
of 168,000 kW. Three times that output is 
expected in the next decade. 

Two 1000 kW solar power towers are now 
under construction. A field of mirrors sur- 
rounding the tower will focus solar heat to a 
point and eventually drive a turbine 
generator of electricity. The Japanese Science 
and Technology Agency is also constructing 
series of eight small wind-powered generat- 
ing plants. 

The Moonlight Project has three areas of 
concentration: 1) development of large-scale 
technologies for energy conservation; 2) de- 
velopment of pioneering, basic technologies 
for energy conservation: and 3) development 
of energy-saving technologies for devices 
used in the household and commercial sec- 
tors. Part of the conservation program is vol- 
untary. Television stations close down earlier, 
gasoline stations close on holidays, and enter- 
tainment establishments shut doors early. 

Japan's historic sensitivity to nature and the 
natural processes will no doubt turn up some 
ingenious technological solutions. Solar ac- 
cess is at the other end of the scale, but the 
Japanese can traditionally serve as an exam- 
ple to the Western world. A recent article by 
Gail Feingold Takagi in Volume 10:123 of 
the Connecticut Law Review traces the his- 
tory of solar access in Japan back nearly 400 
years. Property owners were expected to 
compensate a neighbor when a new house 
shaded his property. Most recently, The 


5 Solar collectors cover the roof 
of a bank in Japan. 6, 7 In the 
Naoshima Citizen Gymnasium, 
Architect Kazuhiro Ishii and 
solar consultant Saburo Takama 
collaborated to combine solar 
water heating and daylight con- 
trol. 8 Solar heating, cooling, 
and pool water heating are ac- 
complished in the Doho Park 
Gymnasium. The architects 
Masato Ohtaka Associates were 
assisted by solar consultant 
Saburo Takama. 


Building Standards Law (BSL) in Japan pre- 
scribes a strict procedure for assuring solar 
access. At one point Takagi describes the 
standards process for Tokyo: “The developer 
or contractor shoulders the burden of con- 
formance with the BSL by obtaining a permit 
of construction. from the building review 
council of the appropriate governmental au- 
thority. In Tokyo, the developer must in ad- 
dition provide notice to the residents of the 
site vicinity by erecting a sign thereon which 
sets forth the dimensions of the proposed 
structure, the anticipated date of com- 
mencement of construction, and the name of 
the developer. The posted notice also directs 
any residents with complaints to file their ob- 
jections with either the local administrative 
unit or the developer. As evidence of com- 
pliance with the notice requirement, a photo- 
graph of the sign must be appended to the 
architect's drawings at the time they are sub- 
mitted to the building review council of the 
administrative unit." 


Australia 

Like the United States, Australia has rich coal 
resources. Unlike the U.S., Australia gener- 
ates most of its electricity from coal. In addi- 
tion, about 70 percent of the country's oil re- 
quirements are met with domestic crude oil 
resources. Although it actually exports 
energy, it must still rely on imported oil for 
the remaining 30 percent of its oil needs 
Uranium, steaming coal, and liquefied 
natural gas are abundant enough to export. 
The major thrust for Australia’s energy fu- 
ture is to increase the use of its coal. At this 


_ time about 47 percent of its energy needs are 


met by oil and 37 percent by coal. By 1990, 
coal is expected to top 41 percent and oil will 
be reduced to 39 percent. 

Solar energy is not given much near-term 
potential in Australia, although non-oil fuel 
space-heating appliances including solar de- 
vices are exempt from sales tax. Solar has 
been found to be competitive in powering 
microwave radio systems in Australia and re- 
placing diesel-fueled gerierating systems. 
Heat pipes: A team of researchers at the Aus- 
tralian National University in Canberra has 
pioneered in high-pressure and two-phase 
chemical heat pipes. By using high- 
temperature parabolic tracking solar collec- 
tors, the sun’s heat can be concentrated on a 
small container of ammonia to decompose it 
into nitrogen and hydrogen. The gas then is 
transferred to a cold pipe where it reforms 
ammonia. On a large scale, the energy re- 
leased in the process can be used to make 
steam and power an electrical generator, Be- 
cause of Australia’s large expanse of bush 
country, such devices hold great promise for 
providing electricity to remote areas. 


SERI’s international programs 

In addition to second-hand international 
perience, there have been formalized pro- 
grams of cooperation between the U.S. and 
other countries. At the center of many of 
these cooperative programs is DOE's Solar 
Energy Research Institute located in Golden, 
Co (see p. 126). SERI is currently involv ed in 


millions of dollars of research with numerous 
countries. Here are just three examples: 
Mexico: In February of 1979, the presidents 
of the United States and Mexico signed a 
Memorandum of Understanding of Science 
and Technology Co-operation. In that con- 
text, SERI is participating in seven joint proj- 
ects: 1) Mexican information specialists will 
be given training in the use of SERI's Solar 
Energy Information Data Base (SEIDB). 2) 
Cooperative work will attempt to establish a 
comprehensive network of instrumented sta- 
tions in Mexico to map insolation availability 
throughout the country as well as formulate 
accurate solar prediction models. 3) Follow- 
ing a series of information exchange meet- 
ings, the two countries will perform a detailed 
study of passive heating and cooling princi- 
ples which will culminate in the construction, 
instrumentation, and monitoring of two pas- 
sive solar buildings, one in each country. 4) A 
cooperative program between the University 
of Delaware and the University of Mexico will 
center on the optimal usage and testing of 
photovoltaic devices. 5) The two countries 
will jointly participate in the preparation and 
characterization of "selective surfaces," i.e., 
coatings and chemical treatments which im- 
prove surface solar properties of materials. 6) 
Laboratory testing of solar refrigeration 
components and subsystems will be followed 
by field testing in both the U.S. and Mexico. 
7) The village of Ajuchitlan, near Cuer- 
navaca, Mexico, will be made energy self- 
sufficient through uses of energy-conserving 
technology. Mexico will supply the 20 houses 
and the community center; the U.S. will pro- 
vide photovoltaic cells, solar hot water sy 
tems, and systems to produce 
methane. 

Italy: SERI will play a role in a three-pronged 
program of joint energy research with Italy 
involving coal, electric power transmission, 
and solar energy. A $4.5-million jointly spon- 
sored multiyear project will involve R&D, de- 
sign and construction, and information ex- 
change on a broad range of solar 
technologies, both passive and active. Solar 
systems will be installed near Catania, Sicily, 
varying from photovoltaics to concentrating 
liquid collectors. Further projects will be co- 
sponsored which will involve designing, build- 
ing, and monitoring passive solar buildings. 
Saudi Arabia: Late in 1979, SERI signed a 
$16.4-million agreement with Martin- 
Marietta for that company to design, build, 
construct, and operate the world’s largest 
photovoltaic power system for the villages of 
Al Uyaynah and Al Jubailah, 30 miles north- 
west of Riyadh, Saudi Arabia. The 350 kW 
system will provide the complete electricity 
needs for nearly 3500 people. The photovol- 
taic system will be situated on a hilltop be- 
tween the two villages. It is part of a five-year, 


bio-gas 


jointly funded project under the auspices of 


the United States-Saudi Arabian Joint Com- 
mission on Economic Cooperation, which is 
expected to cost over $100 million. The pur- 
pose ultimately is to demonstrate the eco- 
nomic and technical feasibility of solar 
technology in both the U.S. and Saudi 
Arabia. [ Richard Rush] 
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United Kingdom 


George Kasabov 


For an American to understand the context 
of energy-conscious design in the U.K., he 
has to remember that Britain is a small, 
densely populated, damp island situated at 
the same latitude as central Canada. While it 
is not subject to extremes of either hot or 
cold, comfort standards have been tra- 
ditionally lower than in the U.S. United 
Kingdom buildings consume just over 50 
percent of all U.K. energy, 35 percent going 
to housing, and it is important to remember 
that 32 percent of housing is publicly owned. 
Also, most housing is made of masonry not 
timber as it is in the U.S. The damp climate 
produces major problems of condensation. 
The high latitude means that solar-energy 
schemes are only marginally successful. 
Given these conditions, what has been 
achieved? 

Government action: First, a reduction of 
temperature standards in public buildings 
has lowered thermostats to 68 F, and the 
proposal is to reduce them further to 66; sec- 
ond, financial incentives cover two-thirds of 
the cost of insulating dwellings, up to a 
maximum of £50, which is $110; third, 
there is an energy survey scheme which al- 
lows £75 for a one-day energy survey of 
buildings in order to evaluate what can be 
done. Eighteen thousand buildings have been 
surveyed so far and the program can be ex- 
tended with more money for half the fees for 
a more extensive energy audit. The fourth 
program is conseryation in industrial build- 
ings. So far, $12 million has been spent out of 
a total of $25 million which has been ear- 
marked for the four-year period from 1976. 
There is also a demonstration scheme, again 
started in 1976, which allows 25 percent re- 
ductions toward demonstrations of new 
technology, and here a lot of work has gone 
into heat recovery, some into heat pumps, 
and a lot into energy management and auto- 
mated energy control. The total, however, is 
only $2 million spent so far out of the $20 
million for the purpose. Funding for this sort 
of work is also available through the Euro- 
pean Economic Community (EEC). This 
source has not been used extensively as 
loan of up to 49 percent is to be paid back out 
of the savings made. 

New building regulations were also insti- 
tuted in 1976, but these really are dealing 
only with insulation levels and window sizes. 
The 1976 regulations which are for houses 
were extended in 1979 for other buildings. 
Education: Some money has been made 
available by the government for courses in 
energy management and also in design. The 
design courses have been implemented by the 
RIBA Energy Group, which was formed in 
1976 specifically intended to 1) initiate the 
training of practitioners and students in 
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SHED Project, Sheffield: The 
first stage of this project was built 
by students with the aid of grants 
from the Manpower Services 
Commission. The test SHED 
consists of a highly insulated 
room with a conservatory run- 
ning the full length of the south 
side. Three types of vertical air 
solar collectors are being tested: a 
natural thermosyphoning collec- 
tor, trombe wall, and ‘hypocaust’ 
heat store (containing sealed bot- 
tles of water). It was designed by 
Cedric Green and a project team 


from the University of Sheffield. 


HEAT FROM LIGHTS. 
DISCARDED 


NATURAL VENTILATION, 


SPRING/AUTUMN 195 DAYS/YEAR 


35 COOLING AIR 
FROM PLANT 


HEAT FROM LIGHTS 
RE-USED 


EL. 


CONDITIONED AIR 
TO ALL ZONES 


PERIMETER HEATING. 


WINTER 120 DAYS/YEAR 


Hereford and Worcester County 
Hall: As shown in the diagrams 
above, the building was designed 
with heat recovery in mind for 
the appropriate season. Over 
18,000 sq m of space provides a 
working environment for 7 10 
people. A high thermal mass, 
double glazing, automated light- 
ing controls, and air-handling 
light fittings all contribute to 

the energy efficient design. 
Architects: Robert Matthew, 
Johnson-Marshall and Partners. 


George Kasabov is in private 
architectural practice in 
London, England. He has 
taught at various universities 
in England as well as at 
Princeton and Harvard in 
the U.S. He has concentrated 
on energy design since 1971. 


energy-conscious design; 2) provide informa- 
tion and tools of the profession; and 3) collect 
examples for the profession. This group op- 
erates through about a dozen regional groups 
scattered around the U.K. and is also spon- 
sored by industry and the profession. 

With respect to training, the first point, so 
far over 3000 practitioners—that is about 
one-eighth of the profession—have already 
attended courses throughout the U.K., and 
29 courses are planned for the next few 
months. These generally take the form of 2-3 
day seminars with the initial run-through of 
theory and materials, followed by a number 
of case studies, and culminating in a choice of 
design exercises. 

The second point, information, is provided 
both for the public and for professionals, the 
former through home energy advice centers 
which have been pioneered by the gas indus- 
try, and the latter by the building centers 
which are an organization devoted to collect- 
ing and comparing building materials. The 
committee created an energy conservation 
handbook and library of materials and com- 
ponents that are particularly related to 
energy conservation. The library has been 
sent to each architectural school in the U.K., 
and product information has also been filed 
in a computer for further access. An energy 
center is planned in London in the next few 
months and will serve to inform the archi- 
tectural profession. 

The other point, information and tools, re- 
lates to a programmable calculator program 
which has been developed and is being widely 
used. Another aim of the group is to provide 
examples of what has been achieved by hold- 
ing exhibitions and conferences such as the 
Building for Energy Conservation confer- 
ence last year. 

Research: Projects are being sponsored 
partly through the government department 
of energy, and partly through the Science Re- 
search Council, the Department of the Envi- 
ronment and again the EEC, as well as the 
building materials industry and, very impor- 
tant, the fuel supply industry. Projects in 
this category can cover large comparative 
programs to evaluate changes in construction 
methods such as the Better Insulated Hous- 
ing Program, or the Liverpool Energy Study. 
Then it proceeds from passive and active 
solar heating to monitoring of heat-pumps. 
Government buildings: Surprisingly, the 
largest, longest-running and  best-docu- 
mented program of energy conservation in 
buildings has been that of the Property Serv- 
ices Agency of the Department of the Envi- 
ronment: It has achieved a 30 percent saving 
of energy in its existing building stock since 
1972. Principally this has been achieved by 
improvement in plant management, but also 
by material improvement in buildings. 
Office buildings: The building type which 


has shown the most spectacular changes is the 
office building, governmental as well as 
private. Not only were easy savings made by 
reducing environmental standards from un- 
necessarily high ones, but also its regular pat- 
tern of occupation makes the office building 
particularly susceptible to automated me- 
chanical controls. Moreover, the projects 
are large enough to justify the high fees in- 
volved in producing a sophisticated design 
analysis. The most interesting examples com- 
bine natural and artificial ventilation. with 
careful design of the envelope and the ther- 
mal mass of the building to optimize seasonal 
variations. 

Commercial: In the commercial sector, the 
most successful involvement of conservation 
is shown by a firm called Marx and Spencer, a 
chain of clothes and food stores. In the past 
seven years they have spent £1.5 million and 
saved £9 million by a simple mixture of good 
housekeeping and attention to critically 
wasteful equipment. This company, together 
with only a handful of other firms, stands 
apart from the general run of industry and 
commerce. Most have done very little because 
of the low priority energy conservation gets 
through the use of normal accounting proce- 
dures involving very short payback periods. 


Retrofitting pales in significance in terms of 


effectiveness when compared to more careful 
management, and that idea is starting to get 
around. People realize that if they just fire the 
pump at the right time, they're going to get 
tremendous savings for very little extra 
money. And obviously that's the first thing 
they're going to do. 

Housing: In housing the picture is much 
more diverse, for the greatest interest is in 
designing for passive solar collection. Active 
solar heating is generally considered too ex- 
pensive in this climate even though there are 
a number of houses built with active systems 
and even some proponents who claim that 
they will become cost effective within the next 
five years. Solar water heating, by contrast, is 
slowly gaining ground through lower interest 
rates for borrowed money of between 15 and 
20 percent. The cost equation is still not en- 
couraging, and there are no financial incen- 
tives for grants for such installations as in the 
U.S. There are also a small number of heat- 
pump systems, but not nearly as many as in 
France, Germany, Holland, and Scandinavia, 
all of which had extensive monitoring pro- 
grams to test in-use reliability of heat pumps. 
Summary: Significant developments for the 
future will reflect energy conservation in both 
the building stock nationally and the indi- 
vidual building. Production of total energy 
will, to a large extent, depend on more care- 
ful use by a better educated population, and 
on a much better system of monitoring and 
control. We can also expect a much larger 
proportion of new buildings to be designed 
for energy efficiency. Up to now, several 
thousand architects have developed some ex- 
pertise in the field. As energy-conscious de- 
sign becomes the norm, more careful match- 
ing of energy strategies to buildings will help 
to obtain the maximum efficiency in the use 
of fuel. 
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Denmark 


Kathy Goss and Per Madsen 


Although Denmark enjoys one of the highest 
standards of living in the world, it is almost 
totally dependent on imported oil and coal 
for its energy needs. This fact, coupled with 
the country’s northern location (at a latitude 
of 56 degrees, about the same as Juneau, Ak) 
and cool temperate climate (winter tempera- 
tures 20-40 F, summers 50-70 F), has made 
the Danes habitually energy-conscious. 


Space heating accounts for nearly half of 


Denmark's energy consumption, with 59 per- 
cent of the nation's dwellings utilizing central 
heating, generally oil-fired. Another 29 per- 
cent use direct heating, which makes Den- 
mark the world's highest per capita user of 
district heating systems. These systems, 
utilized in subdivisions as well as in urban 
areas, carry water by underground pipes to 
individual dwellings to supply domestic hot 
water and radiator systems. One-third of 
Denmark's district heating systems operate 
on waste heat from electric power plants; 
major efforts are currently underway to in- 
crease such cogeneration of electricity and 
heat—an energy-conserving measure that is 
still in its infancy in the United States. 

Of the approximately two million dwellings 
in Denmark, about 60 percent are single- or 
two-family houses, with the average size of a 
dwelling being about 1345 sq ft. Because 
Denmark is only sparsely forested, the tra- 
ditional building material has been brick. 


Cavity walls came into use around the turn of 


this century, mainly to save brick, although it 
did not become common practice to fill the 
cavity with insulating material until the 
1950s, when the Danish government began 
formulating insulation requirements for new 
construction. The latest of these government 
building regulations, BR 77, which was 
enacted in 1977 and went into effect in Feb- 
ruary 1979, represents an approximate dou- 
bling over the previous requirements of 
1972, with specified R-factors of 14 for 
heavy-wall construction, 19 for light-wall con- 
struction, 29 for ceiling and roof, 19 for 
floors over basement or ground, and 2 for 
windows. 

The new building regulations are only part 
of an overall government energy plan which 
calls for a reduction in the growth of energy 
consumption, and for the development of al- 
ternative resources. The large space-heating 
sector is receiving special attention, with the 
government aiming to hold energy consump- 
tion for space heating in the year 1995 to the 
same level as in 1975—a reduction of over 30 
percent as compared with projections based 
on traditional trends. 

The Danish Ministry of Commerce is spon- 
soring an energy research and development 


program which includes the promotion of 


energy savings in buildings, as well as the test- 
ing of active solar components and systems 


and the development of renewable energy 
sources such as geothermal and wind energy. 
The government is further encouraging con- 
servation by offering subsidies and tax incen- 
tives for all sorts of energy-saving measures 
in new and existing buildings. Energy con- 
sultants, recruited from the engineering and 
building professions and licensed by the gov- 
ernment after completion of a special course, 
provide required consultation services to 
those wishing to qualify for certain of these 
subsidies. 


Low energy houses: Hjortekaer 

In a research and development project spon- 
sored by the Danish Ministry of Commerce 
under the direction of the Thermal Insula- 
tion Laboratory of the Technical University 
of Denmark, six prototype "low energy 
houses" were constructed in 1978 in subur- 
ban Hjortekaer outside of Copenhagen. Each 
house was built by a private development 
group, who assumed fiscal responsibility for 
its own project, with additional funding pro- 
vided through a government grant. 

'The purpose of the Hjortekaer project was 
to demonstrate that it is possible to build a 
single-family model house of about 1300 sq ft 
whose energy requirements for space heat- 
ing, ventilation, and hot water were about 
500 kWh per year—less than a third of the 
energy consumption of buildings conforming 
to BR 77. Energy use in these houses is being 
monitored during two heating seasons, to 
end in spring of 1980; they are sealed from 
public access, and habitation of the buildings 
is being simulated while detailed meas- 
urements are taken. The houses will later be 
sold, with monitoring to continue under con- 
ditions of actual human habitation. 

The low energy consumption of the houses 
is achieved through a combination of techni- 
cal solutions, including super-insulation, tight 
construction, insulating shutters, solar heat, 
heat pumps with ground heat exchange 
pipes, thermal storage mass in the building 
construction, controlled fresh-air injection 
systems with recuperation of waste heat from 
exhaust air, and utilization of the heat emit- 
ted by persons, lighting, and appliances, as 
well as solar heat gain through the windows. 


‘Low Energy 1979' at Skive 

Ar an exhibit in the city of Skive in September 
1979, the public was able to tour a total of 53 
low-energy dwellings, including 34 apart- 
ment units, 9 single-family houses, 9 identical 
linked houses, and 1 remodeled older house. 
The result of a competition sponsored by the 
city and county of Skive, in collaboration with 
Byggecentrum (a building industry institute) 


1 The apartment building 
shown was part of “Low Energy 
1979" at Shive, Denmark. The 
citywide exhibit provided a tour 
of energy-conserving dwellings 
of all kinds. Brick cavity walls 
are 16 in. thick with 4 in. of 
mineral wool insulation. The 
heating system is solar hot water 
(1377 sq ft of collectors), water- 
to-water heat pumps, air-to-air 
heat recovery, and district heat- 
ing back-up. Architect: Børge 
Kjaer. 


2 Low Energy House C: The 
Hyortekaer project was designed 
to demonstrate that it is possible 
to build a single-family model 
house of about 1300 sq ft whose 
energy requirements for space 
heating, ventilation, and hot 
water were about 5000 kWh per 
year. House C uses heavy insula- 
tion and triple glazing. The heat- 
ing system, consisting of plastic 
tubes in the concrete floor, is 
supplied by a combination of 
solar and electric heat. Architect: 
Vibe-Hansen & Lomborg Ltd. 


3 Sambo Low Energy House is 
also located in Skive. The heavy 
part of the house uses a 13%-in, 
brick cavity wall insulated with 5 
in. of mineral wool. The light 
construction utilizes prefabri- 
cated load-bearing building 
material consisting of An, wa- 
terproof plywood and un, tem- 
pered hardboard inner mem- 
brane sandwiched around a core 
of glass fiber that is cut into 
blocks and stacked with the fiber 
perpendicular to the membranes. 
Insulation can be varied to R 40. 
Architect: Erik Berg. 


4 Roslev Houses, Inc., is a 
manufacturer of prefabricated 
building systems who supplies 
turnkey housing projects ranging 
froma single house to a whole 
town. The row-house version is 
shown here. 140 sq ft of solar col- 
lector is built into the south- 
facing roof surface on each 
dwelling. The heating system is a 
combination of solar and district 
heating. Designer: Roslev 
Houses Inc. 


Kathy Goss is a free-lance 
writer and editor, specializ- 
ing in scientific subjects. Per 
Madsen is an engineer, born 
and educated in Denmark, 
who is working in solar 
product development and 
manufacturing in California. 
They are married and live in 
San Francisco. 


and a number of research organizations, the 
event was the second of its kind in Skive, and 
was accompanied by a supplementary exhibit 
of energy-saving building components, mate- 
rials, and equipment. The participating 
contractor/design groups were required to 
hold the energy consumption of the houses to 
within 60 percent of the maximum permitted 
by BR 77, and the use of oil for heating was 
discouraged. The buildings, integrated into a 
subdivision in Skive, were to be sold or rented 
after the exhibit. Although they utilize the 
same kinds of energy systems as those at 
Hjortekaer, the buildings at Skive represent a 
wider range of design choices. 
Roslev Houses, Inc.: A manufacturer of pre- 
fabricated building systems supplies turnkey 
housing projects ranging from a single house 
to a whole town; it also has community and 
regional planning capabilities. The nine 
single-level Roslev houses are arranged in a 
row-house layout, attached by the carports. 
The exterior walls are of brick veneer an- 
chored to a load-bearing back wall with a 
2%-in. ventilated cavity. The highly insulated 
back wall is constructed of special rock-wool 
insulated studs covered on both sides with 
chip board, and the complete wall is insulated 
with a total of 8 in. of mineral wool (R-29). 
The floor is 4-in. concrete slab on an insulat- 
ing layer of 2 in. of hard mineral-wool batts 
and 10 in. of loose slag clinkers (R-23-26). All 
windows are triple glazed (R-3). Ceilings are 
insulated with 12 in. of mineral wool (R-40) 
and the roof is covered with corrugated fiber 
shingles and pitched 15 degrees towards the 
north and 56 degrees (equal to latitude) to- 
wards the south, with 140 sq ft of solar collec- 
tors built into the south-facing roof surface. 
The heating system is a combination of solar 
and district heating. The controlled fresh-air 
injection system is equipped with a re- 
cuperator which transfers 76 percent of the 
heat from the exhaust air to the fresh intake 
air. In comparison with construction con- 
forming to BR 77, these low-energy versions 
of the Rosley homes realize a net energy sav- 
ing of about 43 percent. 
Conclusion: Denmark's continued prosperity 
hangs by the slender thread of energy con- 
servation. The Danish government, as well as 
the private sector, early recognized the 
urgency of the situation and is well on the 
way toward implementing sophisticated 
measures to improve the energy efficiency of 
buildings. Besides the obvious use of passive 
design elements—heavy walls for thermal 
ss, the orientation of the buildings along 
st-west axis, the minimal use of glass on 
all but the south sides—Denmark's experi- 
mental low-energy houses demonstrate the 
importance of tight construction, added insu- 
lation, and state-of-the-art energy systems 
whose present relative costliness will be more 
than offset by the resultant energy savings in 
the years to come. O 
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France 


France's energy resources or, more accu- 
rately, her lack of them, place her in a rather 
precarious position. The nation depends upon 
imported energy for 70 percent of its energy 
needs. The French get their oil from OPEC 
and their coal from Poland, the U.S., and de- 
veloping countries in Asia and Latin Amer- 
ica. Although France's Energy Policy aims to 
cut its imported energy figure to 60 percent 
by 1985, it is clear that other measures must 
be taken. The near-term answer is nuclear 
energy. 

France's objective is to produce more than 
half its electricity and 20 percent of its total 
energy requirements with nuclear energy 
within ten years. This program is the largest 
nuclear energy project in the world. Instead 
of buying enriched uranium from the U.S. or 
the Soviet Union, the French are attempting 
to produce it themselves. 

The French government has great plans 
for solar energy, but not in the immediate 
future. It is hoped that 5 percent of the 
energy supply by the year 2000 will be solar. 
As modest as the goal sounds, over $100 mil- 
lion has been spent by the French in the last 
two years on solar research and development. 
The government is conducting a competition 
for the design of solar houses, with the objec- 
tive of 5000 units in three years. It is expected 
that within the next 10 years nearly 200,000 
solar water heaters will be installed; France 
now allows homeowners a $230 grant to- 
wards the cost of installing them. 

France is also currently the second largest 
(after the U.S.) manufacturer of silicon 
photovoltaic cells. Experiments with photo- 
voltaic generators in the early 1960s pro- 
duced a 100-watt experimental photovoltaic 
generator at La Turbie in Southern France. 
As much as 90 percent of France's photovol- 
taic output is exported. Over 100 French 
generators have been constructed in the 
Third World. 

Recent interviews in France—one with a 
pioneer in the area of solar-heated buildings, 
one with a young team of designers—reveal 
some of the more promising accomplish- 
ments in energy-conscious architecture now 
emerging with French government support. 

From his office on the outskirts of Paris, 
architect Jacques Michel maintains contact 
witli numerous solar energy building projects 
in France, in Italy, and as far away as 
Montreal and Baja California. An associate of 
Le Corbusier before earning his M.Arch. at 
Harvard in 1958, Michel was impressed by 
the potentials of energy-conscious design 
while working on projects in Chandigarh and 
Ahmedabad. In 1966, he began working with 
physicist Felix Trombe, of the Centre Na- 
tionale de la Recherche Scientifique, on de- 
velopment of the Trombe-Michel collector 
wall. (After referring to the system by its dual 
name, Michel himself lapses into the more 
familiar term “Trombe wall.") 


Most of Michel's practice involves the ap- 
plication of ever more refined collector wall 
systems. At the latitudes of France, he points 
out, vertical collectors are almost as efficient 
during the heating season as canted ones and 
offer great advantages in structural simplicity 
and compatibility with interior requirements. 
In most of his numerous houses, collector 
walls are combined with windows in the south 
wall, while more solid north wall recalls local 
traditions (as in houses at Odeillo, opposite). 

Michel points out the particular suitability 
of collector walls for larger-scaled buildings 
without precise heating demands. At the new 
technical school at Beziers, a sunny location 
in the far south of France, Michel has de- 
signed 11 workshop structures (shown here) 
with 1600 sq m of collector wall serving all 
heating needs for a total floor area of 4000 sq 
n. In this classic version of the Trombe wall, 
air is heated in a narrow vertical gap between 
dark-painted concrete. block wall and an 
outer layer of sliding sash. 

For the heating of a gymnasium at St.- 
Peray, in Eastern France, Michel has installed 
a more sophisticated version of the Trombe 
wall (patented by Michel-Diamant-Durafour) 
designed to minimize loss of stored heat by 
transmission back out through the glass skin. 
Here, incoming sunlight strikes a hon- 
eycombed wall of black, expanded-aggregate 
concrete, which is backed up by a storage wall 
of more massive concrete. A current of air 
rises by convection between this inner layer 
and an interior baffle to heat the gym itself. 
Using strictly the solar source, the tempera- 
ture inside the gym is maintained at a 
minimum of 12 € except for an estimated 10 
days per winter, when it may fall to 9 C— 
when the outside temperature is —6 C 

One of Michel's innovative current projects 
is a window-wall system now being designed 
for a retrofit installation on 450 sq m of 
facade on buildings of the Milan Fair. Tenta- 
tive plans call for installation of three-layer 
glass sandwich panels. Using the outer layer 
of glass and the void behind it primarily for 
insulation, he plans a combination of reflec- 
tive (catadioptric) plastic sheet and fluid in 
the inner void. The faceted plastic will be al- 
most totally reflective when dry, almost com- 
pletely transparent when fluid fills its cavity. 
Thus injection or withdrawal of fluid can con- 
trol transmission of sunlight. Backing the 
panel assembly with a dark, absorptive sur- 
face can convert it from a window to a solar 
collector, similarly controllable with fluid. 
The potential of such a device for mass- 
produced window-wall systems is obvious. 
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Glazed south walls of workshops 
at Beziers (above) by architect 
Jacques Michel conceal concrete 
collector walls pierced by vents 
and windows. Collector surfaces 
are painted red or blue, almost as 
efficient as black. More complex 
wall now under construction in 
Gym at St.-Peray (section below) 
has more storage capacity, re- 
duced reradiation loss. 
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Michel looks forward to the industrializa- 
tion of collector wall systems, using licensed 
manufacturers. Mass production, he hopes, 
will finance the testing required to make such 
walls acceptable for widespread use. He is 
particularly concerned about answering the 
doubts of insurance and building code au- 
thorities regarding performance of as- 
semblages under unusual thermal stress. 
Without standards that such authorities can 
depend upon, says Michel, the market for col- 
lector walls will remain limited. 

At the very beginning of their practice in 


Baczko, Jann, Jordan, Taponier, and 
Zakrzewski has taken one of the four top 
prizes in the "HOT 5" residential design 
competition, held in 1979 by the French 
Ministry of Environment. Their proposal is 
based on a duplex dwelling unit that can be 
lined up in rows and/or stacked in four-story 
structures to meet urban or suburban plan- 
ning needs. Its combination of a south-facing 
greenhouse with a central two-story void and 
massive thermal storage walls is estimated to 
reduce demand on the conventional heating 
system (oil- or gas-fired) by 40-50 percent; 
roof-mounted solar collectors would provide 
77 percent of water-heating demand. Inte- 
rior spaces surrounding the thermal core 
could be laid out in a variety of ways. Showing 
a rare combination of simplicity and sophisti- 
cation, their design was said in the jury report 
to "demonstrate that it is possible to reconcile 
architecture of quality with thermal preoccu- 
pations." [John Morris Dixon] 


Paris, the young international team of 


Three attached houses at Odeillo 
in southern France, by architect 


Jacques Michel, have vernacular 
Jorms, closed north fronts (photo 


left), and arrays of windows and 
Trombe walls to the south (draw- 
ing below). Completed in 1974 
(one for Felix Trombe), they have 
yielded fuel savings of 60-70 
percent compared to conventional 
houses. 
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Winner in a 1979 residential de- 
sign competition sponsored by the 
French government, a multifam- 
ily housing scheme by Baczko, 
Jann, Jordan, Taponier, and 
Zakrzewski (right) is based on a 
prototype duplex unit. Energy- 
saving performance is based on a 
two-story, north-south core, 
bounded by concrete-block walls 
with rock-filled cavities. During 
the heating season, heat from a 
south-facing greenhouse is trans- 
ferred to these wall masses, which 
also recapture heat from piping, 
vents, and chimney passing 
through them; at night, roll- 
down screens isolate the green- 
house from the interior. In sum- 
mer, greenhouse is shaded by 
overhangs and greenery on trel- 
lises; through ventilation and 
chimney effect in tall core, along 
with thermal inertia of its flank- 
ing masses, help keep the unit 
comfortably cool. 
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Washington's 
commitment 


As architects develop energy-efficient de- 
signs, the government will approach the 
energy crisis in three ways: by creating effec- 
tive programs, providing financial incentives, 
and setting a good example. 

The Energy Policy and Conservation Act 
was signed into law in December 1975. It was 
designed to help states develop and direct 
state energy conservation programs, and 
called for $50 million a year in grants for 
three years, 1977-1979. The act required 
them to set standards for lighting efficiency, 
restrict the open hours of public buildings, 
and set insulation. requirements. Federal 
agencies were required to develop ten-year 
programs along the same guidelines. 

The Energy Conservation and Production 
Act, signed in August 1976, calls for enact- 
ment of building performance standards, 
state-level information programs for home- 
owners, a $200-million grant program to aid 
low-income people in weatherizing their 
homes, and a $200-million demonstration 
program to educate homeowners about the 
benefits and techniques of energy conserva- 
tion programs. The Act authorizes $105 mil- 
lion to be allocated to states which have edu- 
cation programs, foster energy audits, and 
coordinate local, state, and federal programs. 
The Act also calls for federal energy stand- 
ards which the Department of Energy and 
Department of Housing and Urban De- 
velopment have been working to develop. 

The Energy Tax Act, signed into law in 
November 1978, encourages homeowners to 
install energy-saving items in their homes by 
offering a 15 percent tax credit up to $300. 
The Act also provides for income tax credits 
of up to $2200 for installation of solar and 
geothermal energy devices and increases by 
10 percent the investment tax credit for 
businesses which purchase this equipment. 

The National Energy Conservation Act is 
the most comprehensive law promoting con- 
servation thus far. It increases funding for 
low-income weatherization programs, and 
requires utility companies to offer energy 
audits to consumers and to advise them of 
loans for energy-saving devices. It authorizes 
$100 million for solar equipment in federal 
buildings and $98 million over three years to 
purchase photovoltaic devices for them. It 
requires existing federal buildings to retrofit 
a percentage of their total space for 
maximum efficiency and requires new build- 


ings to be designed to minimize life-cycle 
energy costs. 

Congress passed legislation creating a solar 
bank to provide subsidies for below-market 
loans for purchase and installation of solar 
devices. The consumers' savings could be 
significant. And by encouraging consumer 
demand, the solar bank is expected to stimu- 
late growth of the solar industry. 


De-regulation 

There is one factor which alone may induce 
more energy savings than any government 
program: the price of oil. Since 1973, the 
price of oil has been subject to controls. While 
well-intentioned, artificially low prices en- 
couraged consumption and discouraged con- 
servation. Alternate sources of energy re- 
mained uncompetitive. And U.S. companies 
were less inclined to look for new oil supplies. 

In June 1979, we took a significant step: 
decontrol of oil prices, with controls to be 
phased out until eliminated in October 1981. 
Congress also has agreed to phase out price 
controls on natural gas by 1985. 

Oil price decontrol will result in domestic 
oil costing many times what it did previously. 
In order to redirect some of the revenues, 
Congress passed a "windfall profits tax." A 
portion of the price increase will be collected 
by the government and used for purposes 
such as development of alternate. energy 
sources. Revenues will also be used to fund a 
near doubling of the existing credit for 
homeowners who make use of solar and 
other renewable resources, raising the 
maximum from $2200 to $4000. The 10 per- 
cent energy investment tax credit for business 
owners will be increased to 15 percent. 
Though these efforts are worth while, I per- 
sonally believe that a greater portion of the 
revenues should be dedicated to develop- 
ment of alternate sources and conservation. 


The bottom line 

The statistics so far reveal that American 
energy consumption, if not tumbling, is at 
least dropping slightly despite some popula- 
tion growth. Americans used 10,302.93 tril- 


lion Btu in their homes in 1973, 10,283.31 
trillion in 1977, The commercial sector used 
8083.11 trillion Btu in 1973, 7972.94 in 1977. 
According to statistics provided by the Inter- 
nal Revenue Service, since 1977 approxi- 
mately 214,000 housing units have been af- 
fected by the governments low-income 
weatherization program. And, according to 
IRS, of the 89 million tax returns filed for 
1978, 5.84 million demonstrate some form of 
structural change to the home in accordance 
with the Energy Tax Acts provisions. Of 
those, only 70,000 reflect changes with re- 
gard to renewable energy sources (solar and 
wind). The IRS does not yet have any mean- 
ingful statistics on commercial use of the 
energy investment tax credit. 


Conserve by example 

Numerous federal programs have been de- 
vised to reduce energy consumed by the fed- 
eral government. The Federal Energy Man- 
agement Program, started in 1973, sought to 
reduce projected federal energy use by five 
percent, and the General Services Adminis- 
tration devised guidelines for federal office 
buildings. Since 1976, HUD has helped in- 
stall solar heating systems in approximately 
23,000 apartments and houses at a cost of $26 
million. The department also has developed 
its Minimum Performance Standards for 
federally funded housing and published a 
host of fact sheets for consumers. Its Solar 
Heating and Cooling Information Center can 
be reached by telephone toll free. 


Incentives 

The federal government can do a great deal 
to influence energy-conscious design through 
tax incentives and direct subsidies. The 
Energy Tax Act represents a step in the right 
direction, but the relatively low level of re- 
sponse indicates that greater incentives 
should be seriously considered. In a time 
when initial costs are of greater concern to 
building owners than life-cycle costs, 
significant incentives are required to encour- 
age investment. The Report of the National 
Energy Project of the Harvard Business 
School argues: “The speed with which ret- 
rofit can deliver substantial savings argues 
for a much more stimulative public policy, 
with tax credits up to 50 percent. Such a pol- 
icy would signal the importance of retrofit 
and would encourage homeowners, entre- 
preneurs, and manufacturers. It would make 
retrofit economically attractive for home- 
owners, and not only attractive but possible 
for others.” 

Another way to encourage inyestment in 
energy-saving items is to accelerate deprecia- 
tion. The current laws allow write-offs of 
machinery over an average of 11 years and 
buildings over 20 or more. A bill halving 
these times would allow businesses to write 
off major changes to buildings in ten years 
and install energy-saving equipment such as 
solar heating devices in five years. The point 
of depreciation is to encourage businesses to 
replace old equipment and buildings with 
new, more efficient pieces. It is an incentive 
that entrepreneurs understand well. 


Direct subsidies for weatherization are 
called for to help those who are most hurt by 
the rising price of energy and least able to 
undertake measures themselves: people with 
low incomes. The Department of Energy and 
Community Services Administration pro- 
grams which provide weatherization assist- 
ance are vital to the 14 million households 
with incomes below $9800. Almost half of all 
low-income households are in the Northeast 
and North Central regions, where winters are 
especially severe. Of the approximately 10 
million lower-income homes, only 590,000, 
or .5 percent, have been weatherized. With 
9.4 million houses to go, there is a clear need 
for a concerted, aggressive effort. 


Lending policies 
The federal government must also do more 
work with existing institutions which gener- 
ally have not encouraged conservation meas- 
ures. For example, revision of lending 
policies of banks could encourage the Amer- 
ican public to conserve energy and to con- 
sider life-cycle costs more than initial costs. A 
statement concerning the energy efficiency of 
a particular building, either through a com- 
prehensive listing of utility costs or through a 
listing of energy-saving devices in the home, 
might be required in a transaction involving a 
financial institution. It is reasonable to as- 
sume that a building that is energy efficient 
would command a higher price than one 
which is less energy efficient. 

By working closely with banks, the federal 
government could help assuage the fears of 
normally conservative lending institutions. 
Some banks, for example, fear lending 
money to people who want to buy homes that 
are built partially underground. Such homes 
can be extremely energy efficient, and yet be- 
cause the idea is new and the market un- 
tested, many banks balk at financial backing. 
The Department of Energy has worked to 
convince banks that such investments are 
wise, that underground homes can be both 
attractive and efficient, and that as a result, 
they are bound to increase in value. 

The government's contribution to winning 
the energy battle must include strong incen- 
tives for conservation, research, and de- 
velopment of alternate energy sources, and 
energy-efficient building design and con- 
struction, In the long term, research and effi- 
cient design will produce the energy sources 
and energy-efficient buildings needed to 
make the United States an energy- 
independent country. 

There is a great energy future in solar 
power, synthetic fuels, and alternate energy 
sources. But the harsh truth of the energy 
crisis is that, in the 1980s, we are not likely to 
find a meaningful replacement for oil and 
natural gas. Those new sources may be re- 
fined in the latter part of the decade. But with 
government incentives and energy-efficient 
design, conservation will provide the light at 
the end of the tunnel. O 


Pondering the dollar drain. 
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DOE's Energy 
Performance Standards 


Thomas Vonier 


Round two of the crea- 
tion of DOE's Build- 
ing Energy Performance 
Standards is underway. 
What are they? How will 
they affect the practice of 
architecture? Will they 
work? A top researcher 
with intimate understand- 
ing of their formulation 
has some answers. 


Thomas Vonier is an ar- 
chitect and president of 
Thomas  Vonier As- 
sociates, Inc., Washington, 
DC. Prior to establishing 
his own practice in 1978, 
he served for three years 
as director of energy con- 
servation programs with 
the AIA Research Corpo- 
ration. His firm integrates 
research with architectural 
design activity and has 
consulted for the past two 
years on the development 
of DOE's energy perform- 
ance standards. Vonier 
also serves as a program 
director for the Associa- 
tion of Collegiate Schools 
of Architecture and ré- 
cently organized a national 
student design competi- 
tion on energy-conserving 
design. He also : directs 
ACSA's Summer Institute 
on Design and Energy, 
held annually at MIT with 
support from DOE, 


Sticks not carrots 


With release of the Notice of Proposed 
Rulemaking, DOE signaled  that—after 
months of delay and heated internal 
debate—it was at last ready to unveil pro- 
posed standards that it saw as technically 
sound, legally sufficient and correct in policy 
terms. Departing significantly in certain areas 
from what had been laid out in DOE's ad- 
vance notice (issued in November 1978), the 
recent NOPR provides the complete 
framework for the standards themselves and 
discusses ways in which they may be im- 
plemented. 

The proposed standards, comprising only 
a few pages out of the hundreds contained in 
the NOPR, establish “energy budget levels" 
that building designs would have to meet be- 
fore construction could commence. All new 
commercial and residential buildings would 
be subject to the standards and, if made 
"mandatory" through imposition of Federal 
sanctions against noncomplying states and 
localities, the standards or their equivalent 
will become a major part of the codes that 
every practitioner must follow. 

The law passed by the 94th Congress calls 
for the standards to become final by 1980 and 
effective at the state and local level one year 
thereafter. DOE has used half—and will 
probably use all—of a six-month extension 
left in the law to the discretion of the secre- 
tary of energy. If the question of sanctions 
fulfills its promise for controversy and is ar- 
gued during the election, it's likely that a 
delay in this schedule may result. Maxine 
Savitz, DOE Assistant Secretary for Conser- 
vation and Solar Energy, has been quoted as 
saying that a delay in the final standards until 
January of 1981 “may be acceptable." 

By DOF's account, the standards are the 
most significant mid- to long-term energy 
conservation effort to emerge from the Fed- 
eral regulatory process. Unquestionably 
there are major, unresolved issues associated 
with the standards DOE has proposed. The 
technical and policy dilemmas usually faced 
by a Federal agency assigned a responsibility 
of this magnitude were magnified initially for 
these standards by the almost total absence of 
any data upon which to base decisions. Four 
years and millions of research dollars later, 
the data problem now seems mostly to have 
been solved. The AIA Research Corporation 
led a massive effort to obtain useful informa- 


tion on the energy performance characteris- 
tics of recent buildings and went on to tackle 
the questions of how much better buildings 
might do in the future and what impact exist- 
ing standards might have. 


The proposed standards 

The standards are directed at designs of new 
buildings and involve three interrelated con- 
cepts: 

DEB: Design energy budgets, setting the 
maximum allowable energy consumption, in 
MBtu/sq ft/yr, without regard to the meth- 
ods, materials or processes to be em- 
ployed. 

DEC: Design energy consumption, which is the 
calculated annual energy use, in MBtu/sq 
fvyr, determined by applying the standard 
evaluation technique or approved alternate. 

The standard evaluation technique specifies 
weather data, operating conditions, and 
other variables for the location and building 
type in question, and sets forth detailed in- 
structions and procedures to be used in cal- 
culating design energy consumption based on 
building design characteristics. 

The standards require, simply, that a build- 
ing's designed energy consumption not ex- 
ceed its design energy budget. The standard 
evaluation technique is the measurement tool 
used in making that determination. How 
much will the design use? The standard 
evaluation technique consists of a set of 
public-domain computer programs, each 
especially suited to a particular area of build- 
ing energy analysis. DOE-2, a complex pro- 
gram developed for DOE at Lawrence Berke- 
ley Laboratory, is at the core of the standard 
evaluation technique. Other programs, in- 
cluding DEROB and TRNSYS, augment for 
passive and active solar analyses. DOE ex- 
pects to improve the standard evaluation 
technique and will establish procedures for 
having other, presumably simpler, tech- 
niques—approved as alternates. 

It is not contemplated that many people 
would actually use the standard evaluation 
technique to demonstrate compliance with 
the standards. In addition to the simpler 
evaluation techniques that would be ap- 
proved as alternates, DOE has said that the 
manuals of accepted practice will be de- 
veloped, embodying design prescriptions 
suited to specific locales and buildings types. 
If the provisions contained in these manuals 
are followed, a design would automatically 
comply with the standards. 


This approach is seen as a way of helping 
designers, builders and others to know that 
their projects are "on budget" from the out- 
set, obviating the need for a complex analysis 
(and possible bad news) once the project de- 
sign is complete. 

The design energy budgets are set at pres- 
ent for 18 residential and commercial build- 
ing types in 78 Standard Metropolitan Statis- 
tical Areas (SMSA). The SMSAs listed were 
chosen for the availability of weather data in a 
format suitable for use with the standard 
evaluation technique. The NOPR contains a 
procedure to be employed in extrapolating 
for climate areas outside the locations listed, 
making use of heating and cooling degree- 
day figures. DOE hopes to work with the Na- 
tional Oceanic and Atmospheric Administra- 
tion to produce many more computer 
weather tapes—Alaska and Hawaii are not 
represented on the list in the NOPR, and 
many states have only one or two locations 
listed. 

For commercial buildings, the energy 

end-uses covered by the standards are heat- 
ing, cooling, lights, fans, domestic hot water, 
auxiliaries, escalators, and elevators. For 
single-family residences, a fixed domestic hot 
water budget is given, and lights are not in- 
cluded, on the theory that most residential 
lighting is owner-installed, not designed in. 
The standards do not specify what propor- 
tion of the total budget is to be used for what 
purpose, except in the case of residential hot 
water. If any portion of the building's energy 
requirements is provided by a renewable re- 
source (active solar, for example) the energy 
involved is "credited" against the total design 
energy consumption. 
Consider the source: The energy budget 
levels are "weighted" according to energy 
source. Separate budgets are given for 
single-family residences heated by, respec- 
tively, gas, oil, and electricity. The budgets 
for commercial buildings are based on aver- 
age fuel-mix characteristics of designs in the 
research sample. The weighting factors (set at 
1.0 for natural gas, at about 1.2 for oil, and at 
about 3.0 for electricity) were used in setting 
the budgets. Based on average national 
energy prices, the weighting factors are also 
used in arriving at the design energy con- 
sumption for a given building. 

In a program plagued by delays and policy 
dilemmas, many of which seem now to have 
been overcome, the source energy issue has 
stood out as perhaps the most difficult aspect 
of the standards. DOE's advance notice drew 
heavy and most vehement public comment 
on this subject. While opinion was about 
evenly divided on the appropriateness of 
DOE's intent in suggesting the “resource im- 
pact” and “resource utilization" factors (or 
RIFs and RUFs, as they became known), 
nearly all comments questioned practical as- 
pects of the concept. 

Some DOE program officials have never 
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Note: Figures include design energy requirements for heating, cooling, domestic hot water fans, exhaust fans, heating and cooling auxil- 
iarles. elevators, escalators and lighting. Space is reserved in this table for restaurants and industrial buildings. This list is 
incomplete. It has been shortened to meet space requirements. 


QQ Progressive Architecture 4:80 


© Progressive Architecture 4:80 


DOE's Energy Performance Standards 


| Phase 1 | Phase2 | Subsequent Research 
l l — 
| Develog Baseline — I | | setessgn ot 188 ‘Statistical Analyses: Í Statistical 
1 Energy Perlermance tor | | | Phase? Commercial and a Commercial 
| Commercial and fe) Siew pe] sentiam — | 
Residential uit 
| Matias Residentsi | [| mim z | | ie 0 Residential — 19 | 
I 
I 
| i Analysis ol 
i i | San 22 
= I 
| Develop Baseline | Single-Family Comparative Energy I — 
1 | punt Residential ‘Analysis of Original sf Initia 
|| Sampi Design T] Prototype Component Standard I T Commerciat 
| 1 as "PTT m i Lin ete 
I 
I 
| | P 
| ges 2 
i Sene bui 1 | mone tome Redesign ot i 
i Duign Energy LHe} Prototype [td Mobile Home 12. 
Tow | | evelopment Prototypes ! 
Mobile Homes aji a| | 12 Í 
I i 
| | Stu 
| | | LE 
| | pe | 
| | EIL — 22 
1 Analysis pes 
| — | 
! i 
1 — 1 
| | pa | 
initiat Bling duden 
| Classification — — e| Buning Classiticaion ——P 4 
| Analy 1 pred H 
[i e|! 15 1 
| | | 
| 
| 1 
| | 
| i 
I ! deat 
i | bene 
| i Analyses i 
| | 16 | 
i i | Comparative 
| | —— . 
| I | Beli 28 
| | Eovironmeatai 
| i Analyses | 
| Regulatory 
| | AIT | n | 
I I 
1 ! 
| Comparative Anatyus | 
i ol Computer Program i ‘Weighting Factor 
H ant Hand Calculation i Analysis H 
| Method Results 1 Í 29 
May 1977 | January 1978 Ee arceri November 1978 L 


THE BUILDING ENERGY PERFORMANCE STANDARDS RESEARCH PROGRAM 


The process of creating the 
Building Energy Performance 
Standards has been long and 
controversial. The flow chart 
above demonstrates the scale of 
endeavor which is currently 
underway. 


been comfortable with linking the standards 
to source energy. “Architects and engineers 
shouldn't be asked to live with the conse- 
quences of decisions well beyond their con- 
trol,” said one, echoing the sentiments of 
many professionals familiar with the pro- 
gram. But others in DOE argued forcefully 
that building designers have an opportunity 
(if not an obligation) to base design decisions 
on the costs to the nation—in dollars and 
energy units—of using more or less of a par- 
ticular energy form. 

For the NOPR, the result of all this is the 
proposal for "weighting factors,’ based at 
present on national average prices for fuel 
oil, electricity, and natural gas. Conceding 
that price is at best an imperfect indicator of 
true costs, DOE determined that prices (for 
which at least some reliable data exist) prom- 
ise to do a better job of accounting than 
RUFs and RIFs. 

DOE' weighting factors are clearly in- 
spired to continue the controversy. With such 
wide variations in price over small geographic 
areas and with experience showing radical 
changes in price over time, the concept is 
open to serious question. 

Source energy will continue to be a prob- 
lem for the standards. Basic questions, as 


might be posed by New Englanders who must 
pay dearly for fuel oil and have few reason- 
able alternatives, remain to be resolved. 

Not yet included: The proposed rule leaves 
"space reserved" for restaurants, industrial 
buildings, and mobile homes. DOE's research 
into these building types is incomplete—in 
the case of industrial facilities, it has yet to 
begin. The Department's lawyers have con- 
structed the law as calling for regulation of all 
buildings, so plans for additional work are 
underway. 

Implementation: In comparison with deter- 
mination of what the standards should be, in 
itself a complex and arduous undertaking, 
the question of how they should be im- 
plemented may prove to be even more tax- 
ing. Responsibility for implementation re- 
mained with the Department of Housing and 
Urban Development when DOE was formed 
in 1976 and received responsibility for de- 
velopment of the standards. The separation 
of the standards from implementation has 
been a major problem for the program. 
Just prior to release of the NOPR, after 
much haggling, the two agencies signed a 
memorandum of understanding that places 
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STANDARD METROPOLITAN STATISTICAL AREAS FOR THE NOTICE OF PROPOSED RULEMAKING 


responsibility for developing implementation 
regulations with DOE. Legislative action may 
be required to make this arrangement offi- 
cial, and a bill transferring authority has lan- 
guished on the Hill since late 1979. 

One result of wrangling between the HUD 
and DOE staffs has been a delay in research 
and planning for implementation. The 
NOPR, at the insistence of HUD lawyers, 
contains only a “discussion” of implementa- 
tion issues and strategies, watered down con- 
siderably from a draft section that had been 
circulating within DOE. Uncertainty over 
sanctions, too, has created difficulty, ostensi- 
bly because an implementation program for 
mandatory standards would probably differ 
markedly from a program designed for vol- 
untary standards. Current plans call for DOE 
to issue proposed implementation regula- 
tions in conjunction with the final standards. 
At the same time, DOE would submit rec- 
ommendations to Congress on the entire 
question of whether the standards should be- 
come mandatory and, if so, how and when. 

The NOPR does contain the framework of 
an implementation strategy and probably 
signals basic elements of the more detailed 
rules that will follow. Three possible ap- 
proaches are outlined and DOE suggests that 
all, in combination, will be necessary. 

“State certification,” would involve a deter- 
mination that Federal criteria had been met 
for a building code equivalent to or exceed- 
ing the requirements of the DOE standards, 
and for adequate implementation programs 
in local jurisdictions. DOE intends to develop 
model codes based on the standards, which 
could be adopted by states and local jurisdic- 
tions. It also plans to provide a method for 
evaluating local codes that are not based on 
the DOE standards. 


The “alternate approval process” would per- 
mit building designs to be approved in juris- 
dictions where adequate codes or implemen- 
tation programs did not exist. It would 
involve a determination—by a code official or 
a private design professional—that the design 
meets or exceeds the requirements of the 
standards. The local jurisdiction would then 
declare (presumably to DOE or HUD; it is 
not clear) that the requirements of the stand- 
ards had been met. 

"Exemption" is the third possible approach, 
reserved for areas where the "volume of con- 
struction is so low and building regulatory 
mechanisms so underdeveloped” that costs of 
implementation would exceed any expected 
benefits. DOE suggests that areas seeking 
exemption would need to provide data suita- 
ble for a detailed cost-benefit analysis. In any 
case, exemptions would be subject to review 
and granted only for limited periods of time. 


Major issues of interest to architects 

With this brief background on the proposed 
standards and the plans to date for im- 
plementation, let us consider some of the 
major issues likely to be of interest to archi- 
tects, their clients, and colleagues. 

Sanctions: Are the standards necessary? 
Should they be mandatory? Will the costs of 
implementation be outweighed by the ben- 
efits produced? DOE's findings, as con- 
tained in the economic and environmental 
impact analyses that accompany the NOPR, 
suggest that all of these questions can be an- 
swered affirmatively. By DOE's reckoning, 
residential buildings would be designed to 
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The cities shown on the map 
above will serve as the weather 
models for their respective states. 
Buildings in other cities and 
states will be required to use the 
data of an SMSA which is 
climatologically similar. 
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DOE's Energy Performance Standards 


use between 22 and 51 percent less energy 
than in present practice, while commercial 
buildings would see reductions of between 17 
and 52 percent, depending on location and 
building type. (These figures are based on 
comparison of the standards’ proposed de- 
sign energy budgets against data for 1975-76 
practice; the budgets would call for design 
energy consumption below the base, within 
the ranges stated.) As a result of reduced fos- 
sil fuel consumption, major reductions in at- 
mospheric pollutants could also be expected. 
And all of this, in DOE's view, can be ac- 
complished at little or no increase in initial 
building costs, with major dollar savings to 
individuals and the nation over the longer 
term. 

Congress will have the final say when it acts 
on DOE's recommendations for implementa- 
tion. A senior DOE official, speaking freely in 
a late-night working session during prepara- 
tion of the NOPR, may have summed up the 
Administration’s present position: “My at- 
titude is pragmatic. If it appears that there 
may be a need for regulation, if it appears 
that the benefits of the regulation far out- 
weigh its costs, and if nobody is seriously in- 
jured in the process, then I think it's a ‘good’ 
regulation and we should have it—the sooner 
the better.” 

Even if no sanctions are imposed, DOE 
lawyers have interpreted the law as specifying 
that the standards will, when final, apply to all 
Federally subsidized and insured construc- 
tion. In addition, the heads of all agencies 
and departments of the U.S. government 
must assure that their organizations are in 
compliance with the final standards. DOE has 
determined that, even without sanctions, the 
standards might apply to 65 percent of all 
construction. 


Effects on practice 

It is probably too soon to say much on this 
subject, because the details of implementa- 
tion are largely unresolved. In general, 
though, it is clear that—if it has not already 
made major inroads to the mainstream of 
professional practice—energy analysis of 
some kind will become an absolute require- 
ment. The NOPR alone may prompt some 
clients to question how designs prepared for 
them compare with DOE's standards, thus 
“implementing” them in an unanticipated 
way. 

DOE has said repeatedly that much of its 
future research and development spending 
will be in the area of simple, low-cost design 
and analysis tools. The Department already 
supports educational programs for faculty in 
architectural and engineering schools. These 
efforts, coupled with planned manuals of 
recommended practice, should help archi- 
tects considerably in understanding and 
meeting the requirements of the standards. 
Liability: Liability is also an issue. Suppose a 
design has been certified by an architect or 
engineer as being in compliance with the 
standards and, after using the building for 
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Application of proposed standards to typical building design process 


An office building in Denver, Colorado under DOE's Proposed Standards 
What would happen to an office building in Denver under the standards? Assuming that 


the building is 1 cuit than 50,000 gross square feet, the energy bi 
terms. Here's an example of how this ener 


ft/yr, in "weigh! 


budget is 109 MBtu/sq 
udget works out for 


various heating fuels, expressed in terms of site energy: 


All Electric 109 MBtu/sq ft/yr 
3.08 (Electric weighting factor) 


= 35.38 MBtu/Sq ft/yr at the site 
» 


For an office building heated with oil or natural gas, assume that 40% of the total ener: 
budget will be in SRI anne, fans, air-conditioning and elevators). Thus, 1 
sq 


MBtu/sq ft/yr X .40 = 43.6 
city. Subtracting this amount for electrici' 
the remainder is available for space hea! 


ft/yr + 3.08 214.15 MBtu/sq ft/yrat the site for electri- 
from the total i ~ 43.6 = 65.4 MBtu/sq ft/yr), 
and domestic hot water. Added to the total 


site electricity and divided by the appropriate weighting factors: 


Natural Gas 65.4 MBtu/sq ft/yr = 65.4 


1.00 (Gas weighting factor) 
65.4 MBtu/sq ft/yr + 14.15 MBtu/sq 


65.4 MBtu/sq ft/yr 

1.20 (Oil weighting factor) 
54.5 MBtu/sq ft/yr + 14.15 MBtu/sq 
These fi 


tice" in 1975-76, and with 64 MBtu/sq | 
ASHRAE Standard 90-75R. The mean 


MBtu/sq ft/yr 


ft/yr = 79.55 MBtu/sq ft/yr at the site 


7 54.5 MBtu/sq ft/yr 


ft/yr = 68.65 MBtu/sq ft/yr at the site 


the Phase 2 research into the impacts of 


res compare with 68 ED ft/yr established as the mean of "existing prac- 
rfi 
ye ram th 2"redesigns" was 40 MBtu/sq ft/yr for 


large office buildings. Some observers have argued that the c factorsare unduly 


hard on all-electric buildings. This example 
much more stringent energy budgets. 


some period of time, the owner discovers that 
actual energy use far exceeds that called for 
in the standards. As a result the owner sues 
the designer. A DOE lawyer responded to 
this question by saying that "the standards 
will look only as far as the building design." 
As to whether or not a client might look fur- 
ther, the attorney acknowledged that it was a 
"fascinating" issue. "I put the question back 
to you," he told the questioner. "If I were the 
client, would it be reasonable to expect the 
building to perform in accordance with rep- 
resentations made about its design?” 

The matter is complicated. It is unlikely 
that all of the assumptions about climate, oc- 
cupancy patterns, and building design fea- 
tures used in making the compliance evalua- 
tion would ever be duplicated exactly in 
practice. Thus, one might argue, it is not 
reasonable to expect that the building would 
achieve the exact performance suggested by 
the standard evaluation technique. DOE has 
been careful to assert that the evaluation 
technique is designed to serve as a common 
basis for comparison, not necessarily as an ac- 


s that all-el 


ic buildings would have 


The Notice of Proposed 
Rulemaking and ten technical 
support documents can be ob- 
tained from: Energy Perform- 
ance Standards, Office of Build- 
ings and Community Systems, 
U.S. Department of Energy, 
Mail Station 2114C, 20 Massa- 
chusetts Ave., NW, Washington, 
DC 20585 800-424-9040 toll 
free. 
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What the Standards Would Mean in Chicago, Illinois 


Taking the hypothetical case of a single-family detached gas-heated residence in 
Chicago, which will heat domestic hot water with gas, the design energy budget is taken 
from tables in DOE's proposed standards. For space heating and cooling in Chicago, the 
energy budget level is 39.1 MBtu/sq ft/yr To this figure must be added the energy budget 
level for domestic hot water, obtained by dividing the budget for gas water heating by the 
total gross area of the dwelling design (we've assumed a 1500 square foot residence): 


Energy budget level for heating and cooling = 39.1 MBtu/sq ft/yr 
(Single-family detached, gas space heat, Chicago) 


Energy budget level for domestic hot water - 19.6 MBtu/sq ft/yr 
(Gas; divide 29,500,000 by gross area, 1500 sq ft) 


39.1 MBtu/sq ft/yr + 19.6 MBtu/sq ft/yr = 58.7 MBtu/sq ft/yr 


Total design energy budget = 58.7 MBtu/sq ft/yr 


itis important to note that the budgets are “weighted” by fuel type and the figures are not 
measures of energy used at the building site. 


Now assume that a building design has been developed and has been evaluated by 


DOE's standard evaluation technique, 


which provides a computation of annual energy 


use measured at the building boundary. These hypothetical "site" energy 1 0578 must 


now be multiplied by the appropriate weighting factors. We'll assume that 


he design 


provides for some space cooling. As shown in the computation below, the designer and 
client are fortunate, because the design meets the requirements of the standards — its 
design energy consumption does not exceed its design energy budget. 


Design energy consumption 

for space heating 

20.0 MBtu/sq ft/yr at 

the site X 1.0, the gas 

weighting factor = 20.0 MBtu/sq ft/yr 


Design energy consumption 
for space cooling 

6.5 MBtu/sq ft/yr at 

the site X 2.79, the 
electricity weighting 

factor - 18.1 MBtu/sq ft/yr 


The deadline for written com- 
ments on the proposed standards 
is 30 April 1980. Comments 
should be submitted to the address 
below, and DOE asks that 15 
copies be provided: Energy Per- 
formance Standards, Docket 
Number CAS-RM-79-112, Of- 
fice of Conservation and Solar 
Energy, 20 Massachusetts Ave. 
NW, Washington, DC 20585. 


Design energy Total 
consumption for desian 
domestic hot water energy 

+ 14.0 MBtu/sq ft/yr = consumption . 
at the site X 1.0, 52.1 


the gas weighting MBtu/sq tyr 


factor = 14.0 MBtu/sq ft/yr 


curate prediction of actual performance. 
Whatever the case, it seems likely that the 
matter will eventually be litigated and this 
prospect has many practitioners worried. 

Higher costs? DOE’s data show that initial 


building costs would rise only moderately, if 


at all, as a result of the standards: about $1 
per square foot in residences and between 
three and five percent in commercial struc- 
tures. (The estimates are based on cost 
analyses of the redesigns produced in Phase 2 
of the research effort and on more rigorous 
examination of costs for conservation meas- 
ures in single-family residential buildings.) 


Little attention has been paid to the cost of 


design services, however, and it seems clear 
that additional analyses will lead to require- 
ments for higher fees. 
Stringency: The design energy budgets are 
very stringent. Writing in the Progressive Ar- 
chitecture energy conscious design issue a year 
ago, John Eberhard and Senator Charles 
Percy suggested that, to be useful, the stand- 
ards would need to be very rigorous indeed, 
posing a genuine challenge. Designers, they 
stated, have demonstrated that it is techni- 
cally possible to meet such a challenge. 
Their statement might better have read 
“some designers.” The proposed budgets are 


set at levels that were not reached by a large 
majority of the architects and engineers who 
redesigned buildings for “maximum techni- 
cally feasible” energy conservation as part 


of DOE’s research effort. This kind of 
stringency may lead to serious difficulty for 
many designers who are not familiar with 
energy-conserving strategies (not necessarily 
a bad result). 

Monitoring and updating: The law calls for 
the administrating agency to review, evaluate, 
and update the standards periodically. With 
changes coming so quickly and dramatically 
in the energy situation, and with the promise 
of emerging energy conservation tech- 
nologies, this is an especially key element 
of the program. Some DOE policy staff 
members have considered the possibility of 
“racheted” standards, rules that would—like 
the EPA mileage objectives—call for progres- 
sively stricter standards over time. 

The use of price weighting factors would 
seem to indicate that some method is needed 
for periodic revision of the energy budget 
levels, based on new information about 
energy supplies and costs, Other parts of 
DOE regularly collect and analyze such in- 
formation, but not for this express purpose. 
Next steps: DOE is now in the midst of 
nationwide public hearings on the proposed 
rules. Volumes of written and oral testimony 
are expected from virtually all interested 
groups in the country. The commentary will 
be strongly worded and, if true to that re- 
ceived on the advance notice in 1978, will be 
about evenly divided on nearly every issue. 
DOE has a strong record of heeding and re- 
sponding to public views, but as the program 
moves toward its final stages it will become 
more difficult to satisfy all diverse interests. 

Meanwhile, research continues for the final 
standards. In fulfillment of legislative direc- 
tives, DOE has consulted with the National 
Institute of Building Sciences, and NIBS now 
has a major management role in the pro- 
gram. It will serve as prime contractor to 
DOE on many aspects of implementation and 
will also manage work remaining on the final 
standards. The first major recommendation 
to come from NIBS after release of the 
NOPR was for full use of the six-month dis- 
cretionary time extension. 

There is no substitute for the direct 
scrutiny and participation of concerned indi- 
viduals in the design community, each of 
whom will in some way be influenced by the 
program's outcome. Without the considered 
and interested comment of those who may 
ultimately be expected to abide by their pro- 
visions, these standards have a chance of be- 
coming costly, burdensome, ineffective, and 
unpopular regulations, pressed into service 
by a country anxious to reverse its grim 
energy situation. And, in not contributing 
carefully and on a wide scale to development 
of the standards, architects and their col- 
leagues may get just what they deserve. O 
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Architect-machine 
relationship in ECD 


Dr. Vladimir Bazjanac 


The dynamic action of 
buildings in the heat ex- 
change process is dif- 
ficult to predict. De- 
signing to optimize heat 
exchange needs approx- 
imation, but if we ask the 
right questions, a com- 
puter can help us find 
good answers, 


Dr. Vladimir Bazjanac is 
teaching in the Depart- 
ment of Architecture and 
is project director in the 
Center for Planning and 
Development Research at 
the University of Califor- 
nia in Berkeley, and is also 
Guest Scientist at the Law- 
rence Berkeley Lab. Baz- 
janac is involved in design 
of energy-efficient build- 
ings as well as consulting 
in architectural energy 
analysis. One of his cur- 
rent research grants with 
DOE is for the computer 
analysis of architectural 
designs. His results will be 
published periodically in 
P/A. 


Architectural energy 


analysis 


Architectural design is the primary force 
which sets the energy performance of build- 
ings. The demand for heating and cooling 
and the use of lighting fixtures are deter- 
mined by the layout and the orientation of 
the building, by its “envelope,” fenestration, 
shading, and other design parameters. 
Mechanical systems are designed and oper- 
ated in reponse to this demand. Each design 
decision has an effect on the ultimate energy 
performance of the building. This is true 
especially of the earliest design decisions, 
which often determine the extent to which 
the consumption of energy in the building 
can be minimized. If the architect fails to con- 
sider this, any energy-conserving design deci- 
sion made later (including even the design of 
the most energy-efficient mechanical system) 
will merely constitute “retrofitting” of the 
building. 

The planned design of an energy- 
conserving building requires the architects 
understanding of the effects of design deci- 
sions on energy performance. Some effects 
(for example, of the orientation) are more or 
less obvious; others are more subtle and re- 
quire rather complex analysis of many factors 
which may be unfamiliar or completely un- 
known to the architect at the time. This anal- 
ysis, which assesses the effects of architectural 
design decisions on the overall energy per- 
formance of buildings, I call "architectural 
energy analysis." 


Quantitative models of energy performance 
Architectural energy analyses rely on the use 
of models which describe the energy per- 
formance of buildings. They are represen- 
tations of buildings as energy systems and 
include only those characteristics and rela- 
tionships which determine their energy per- 
formance. Other characteristics, perhaps im- 
portant to the design but not important for 
buildings' energy behavior, are left out. 
Quantitative models used in energy analy- 
sis are mathematical representations of com- 
plex thermodynamic or luminous behavior of 
buildings. Everything is described numeri- 
cally: the weather, the building and its opera- 
tion, the consumed energy. The behavior of 
buildings is simplified in models and only ap- 
proximates what is happening in reality. 
Some are descriptions of only an individual 
factor and are quite simple. Others attempt to 
describe a multitude of factors which deter- 
mine energy performance and are much 
more complex. Correspondingly, some mod- 
els require only limited computation, while 
others cannot be operated without the use of 
sophisticated computer systems. 
Quantitative models offer convenient 
"parametric" analysis of energy perform- 
ance: the effect of planned change in a single 
energy parameter of a building. Properties of 
buildings or the characteristics of their use 
are changed by modifying values which rep- 
resent them. Long-term change (e.g. per- 
formance over a whole year) can be simulated 
and analyzed in a short time. Modeling of en- 
vironmental conditions is virtually perfect: 
any weather or environmental condition can 
theoretically be described at will. 
Architectural or mechanical: It is important 
to understand the distinction between the 
"architectural" analysis of thermal behavior 
of buildings and the simulation of perform- 
ance of mechanical systems. Many well- 
known models were designed specifically to 
simulate the performance of mechanical sys- 
tems. Such models can be used to calculate 
heating and cooling loads of buildings only to 
the extent needed for the simulation of 
mechanical systems and typically ignore sen- 
sitive architectural design parameters (such 
as shading and daylighting). Only models 
that deal with architectural design parame- 
ters of energy performance in detail are dis- 
cussed here. 
Static or dynamic: Models of thermodynamic 
behavior can be static or dynamic. Static anal- 


ysis considers thermal performance inde- 
pendently of time. Typical of this group are 
simple models which consider only a single 
factor of energy performance. A good exam- 
ple is the model of conduction through ex- 
ternal surfaces (heat loss or gain is a function 
of surface area, resistance, and the tempera- 
ture difference between the outside and the 
inside). The analysis in single-factor models is 
free of influence from other factors. 
Dynamic models by contrast consider 
change in thermal conditions as a function of 
time. All models which simulate performance 
on hourly, daily, monthly, or yearly bases are 
of this type. Models which consider multiple 
factors in relation to each other (such as di- 
rect and diffused solar gain, reflectance and 
roughness of surfaces, thermal mass, etc.) are 
by necessity of this type. Dynamic models of 
thermal performance have another impor- 
tant distinction: some consider thermal mass 
of the building and the "delay" effect it 
causes, some do not. 
Zones: Each area of the building with unique 
thermal characteristics is considered a ther- 
mal zone. Buildings are usually zoned by 
floor. A floor may have more than one zone 
to account for the difference in thermal be- 
havior between the floor perimeter and the 
interior. Thermal zoning is an important 
issue in the use of complex dynamic 
models—insensitive zoning results in inap- 
propriate description of the building. 
Shading: Models used in architectural energy 
analysis must be able to simulate the effect of 
external shading. Simple models take shad- 
ing into account only as percentages of glass 
shaded. It is more appropriate to "track" the 
sun and determine the position of shadow 
caused by the shading system. Most complex 
models of thermal performance use the latter 
method. Shading surfaces are treated as ex- 
ternal walls and overhangs. Some models 
allow for simple configurations only, while 
more sophisticated models can analyze com- 
plex shading systems with many surfaces and 
different tilts, and can include shading from 
trees and surrounding buildings. Some can 
even simulate the performance of movable 
shades and thermal shutters. 
Infiltration: Simulation of infiltration is a 
troublesome proposition as is the simulation 
of natural ventilation, and few models con- 
sider natural ventilation in their calculation 
of heating and cooling loads. Three meth- 
ods of infiltration calculations are found in 
models of energy performance: air-change 
method, crack method, and the Achenback- 
Coblentz method. None describes actual 
infiltration under different circumstances ac- 
curately. It is almost impossible to predict ac- 
tual infiltration because it depends so much 
on details and quality of construction. 


Function: Energy performance changes with 
the use of the building. Some dynamic mod- 
els allow the simulation of different patterns 
of use. This is accomplished through the 
"scheduling" of occupancy, of the use of 
lighting fixtures and user-operated equip- 
ment, and of the operation of shades and 
shutters. Schedules determine when occu- 
pants are using various devices in the course 
of simulation. Such use options as thermostat 
settings and night setbacks can also be sched- 
uled in some models. 

Weather: Energy performance of buildings is 
weather dependent and can be simulated in a 
number of ways, depending on the type of 
model and the purpose of simulation. For 
this purpose, National Oceanographic and 
Atmospheric Administration (NOAA) has 
compiled weather data on magnetic tapes. 
These tapes provide weather information for 
a full year for most major cities in the United 
States. They are used by complex dynamic 
models to simulate a full year of buildings’ 
energy performance. When simulation of a 
full year is not needed, “design day” ap- 
proach can be used. “Design day” represents 
a “typical” day of the year (typical for the in- 
tent of analysis) and contains weather data 
representative of the local climate which is 
condensed into one day. 

Some models need very elaborate data for 
their calculations, ranging from dry-bulb and 
wet-bulb temperatures, to wind velocity and 
direction, to cloud type and coverage. Most of 
them calculate both total and peak heating 
and cooling loads. In contrast, simple models 
may need only very limited weather data. For 
example, the previously mentioned model of 
conduction through external surfaces re- 
quires only outside dry-bulb temperature. 
Combining thermal and daylighting analy- 
sis: Models for daylighting analysis require 
sky illumination data. Consequently the best 
analysis is obtained from the use of le 
models which can be placed and studied in 
the actual location of the building. Difficulties 
arise when repetitive or comparative meas- 
urements are needed over extended periods 
of time—weather and natural illumination 
sometimes change too rapidly. 

Most quantitative models of daylighting are 
complex. Only extreme sky conditions are 
considered: clear or overcast. Illumination 
from natural light is analyzed in a single 
room for a specific moment in time. Archi- 
tectural design parameters, important in day- 
lighting analysis and typically required by 
these models, are room size and shape, 
finishes of interior surfaces, design of win- 
dows, and shading devices. 

Models which effectively link thermal and 
daylighting analyses are not yet available for 
public use although work on such models is 
now in progress. Currently, an architect can 
link thermal and daylighting analyses only 
indirectly by reducing artificial lighting loads 
in thermal simulation as a function of use of 
natural light. 

Enter the computer: Models which require 
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MAPS SHOWING THE HOURLY WINDOW 
CONTRIBUTION TO TOTAL BUILDING LOAD 
IN BTU's PER SQ FT OF WINDOW 


Key 
E| Heating load does not exceed -10.00 
Btu/sq ft and cooling load does 
not exceed 10.00 Btu/sq ft 
Heating Load exceeds -10.00 Btu/ 
sqft 
GBB Cooling load exceeds 1000 Btu/sq ft 


Above are two computer- 
generated maps comparing the 
hourly performance of the same 
window design in two different 
locations throughout the year. 
The study is from Managed 
Window Systems project at the 
Center for Planning and De- 
velopment Research, University 
of California, Berkeley and 
Lawrence Berkeley Laboratory. 
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Architect- machine relationship in ECD 


elaborate data typically demand the use of 
very powerful computers. The manipulation 
of large data bases in some of the complex 
models requires very fast computers with 
large memories. The use of weather tapes 
from NOAA requires tape drives. Such mod- 
els generate so much information that fast 
printers are needed. A large computer usu- 
ally has many users and "turn around time" 
(time between the submission of input and 
the getting of results) can be substantial. The 
use of large, fast computers can be expensive. 

Using complex models can be very time 
consuming. Information must be prepared in 
a form acceptable to the model and the com- 
puter and takes time to understand in 
detail—and that information is often vast. 
The user must be familiar with the documen- 
tation which describes the model, its logic and 
assumptions, and the operation on a particu- 
lar computer system. 

Simpler models which require only the use 
of programmable pocket calculators offer 
distinct advantages to an architect. They are 
much less expensive to use. They can be used 
at the drafting board; they require much 
simpler input; and they permit much faster 
analysis. There are, however, penalties for 
their use. Models are smaller and informa- 
tion from NOAA weather tapes cannot be 
used directly. There are severe restrictions on 
the size and complexity of buildings in analy- 

is. As a result, complete analysis of buildings 
using programmable calculators often re- 
quires the use of several different models. 


Limitations of analysis 

Limitations of architectural energy analysis 
are inherent in the methods of analysis used. 
Quantitative models of buildings are repre- 
sentations of reality as seen by the models’ 
designers. If a building or the objective of 
analysis does not fit this view, useful results 
can be obtained only when the model is mod- 
ified. The performance of a passive solar 
house, for example, cannot be properly simu- 
lated with a model designed specifically for 
the analysis of high-rise office buildings. 

As in any design, each model has explicit 
and implicit assumptions. Assumptions are 
the only means of dealing with aspects of real- 
ity which are not understood, cannot be con- 
trolled, or cannot be modeled. They are al- 
ways made about the simulated weather, the 
zoning of the building, the use of the build- 
ing, and the performance of lighting control 
systems. Explicit assumptions are usually 
stated in very general terms. It is sometimes 
difficult to interpret how they specifically af- 
fect the simulation of a particular building. 
Implicit assumptions are even worse. It is 
often necessary to understand physics or 
computer science to become aware of them. 
Difficulties in dealing with assumptions in- 
crease with the complexity of the model. 


The accuracy of results is of course af- 
fected by our ignorance. Our understanding 
of processes and relationships which deter- 
mine energy performance of buildings is lim- 
ited. Their descriptions are incomplete, im- 
perfect, and sometimes inaccurate. For 
example, sensitivity analysis with the DOE-2 
program indicates that the simulation. of 
infiltration may cause a 30 percent error in 
the computation of heating and cooling 
loads. Even when the theoretical understand- 
ing of a phenomenon is appropriate, its 
mathematical complexity may be of such 
magnitude that it can be modeled in usable 
form only if it is simplified. 

Some limitations of analysis are due to the 
design process itself. A building is much bet- 
ter defined at the end of its design than at its 
beginning. Detailed information about the 
building, required by some complex models 
of energy performance, must be estimated 
early in the design process. As the architect 
designs the building in more detail, some of 
his guesses prove to be wrong. What is finally 
built quite often differs substantially in its 
energy performance characteristics from the 
building described for architectural energy 
analysis. 

Architectural energy analysis is a tool for 
use in the design process. Its primary goal is 
to gain the understanding of the impact of 
design decisions on energy performance of 
the building. Expectations of predicting the 
exact energy consumption of the completed 
building result only in disappointment. 


Architects and architectural energy analysis 
What can an architect expect from archi- 
tectural energy analysis? A better under- 
standing of the what, the where, the when, 
and the how much of energy conservation, as 
well as advice about design. Specifically, 
energy analysis can assist in the following: 1 
Determining the energy performance charac- 
teristics of individual design elements. This, 
for example, may mean to discover whether a 
certain element has the desired energy-con- 
serving effect. It may also indicate the best 
position and orientation of the element, its 
optimal size, and the conditions under which 
it is most effective. 2 Establishing energy per- 
formance of the whole building. The overall 
performance is the sum of performances of 
individual components of the building. The 
components interact with each other and af- 
fect each other's performance. Each contrib- 
utes differently to the sum, and the effect of a 
single component of energy performance 
sometimes lost in the overall performance of 
the building. Energy analysis can provide the 
comprehensive understanding of how much 
is contributed by which component. 3 Making 
trade-offs. Architects, for various reasons, 
often cannot select the most energy-con- 
serving materials or solutions. One material 
may be chosen at the expense of another. 
The most obvious example is the case when 
the high first cost of one energy-conserving 
solution forces the exclusion of another. 
Comparative estimates of the extent to which 
each choice affects the building's energy per- 
formance are important in the making of 
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FARM CREDIT BANK BUILDING, 
SPOKANE WASHINGTON 


The section above shows compo- 
nents of heating and cooling 
loads for a building as percent- 
age of combined loads. Below is a 
checklist of features characteristic 
of computer programs. Of the 6 
samples, the first 3 are for pro- 
grammable calculators; the last 3 
are large computer systems. 
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CHECKLIST OF COMPUTER FEATURES 


trade-offs. 4 Deciding how to proceed with 
design. If there is a question which design 
alternative is the most promising to pursue, 
information obtained from energy analysis 
may help in the selection of the best one. 
Early consideration of energy conservation 
issues may avoid problems and embarrass- 
ment later in the design process. Archi- 
tectural energy analysis brings the considera- 
tion of these issues to the beginning of the 
design. 5 Confirming intuitive design deci- 
sions. Architects often make design decisions 
without the explicit consideration of energy 
performance. They may deal with energy 
performance intuitively (perhaps relying on 
"conventional wisdom"), without the explicit 
understanding of energy aspects of their de- 
cisions. Architec may believe they are 
energy conscious—energy analysis will show 
if their design decisions are indeed energy 
conserving. 6 Understanding how different 
conditions of use affect the building's energy 
performance. Energy consumption in a 
building is a function of its use and the chang- 
ing weather. Architectural energy analysis al- 
lows the architect to understand how to deal 
most effectively with the 
weather. It can also demonstrate which pat- 
terns of use of the building consume more 
energy. This may lead the architect to delib- 
erately design control systems which will pre- 
vent such occupant behavior. 

What is the necessary background for archi- 
tectural energy analysis? There is a myth 
that, with so many calculator and computer 
programs available for energy analysis, the 
architect does not need to know much about 
energy analysis; it is enough to use a program 
and obtain information about the energy per- 
formance of the building. Such "analysis" can 
lead only to distorted, incomplete under- 
standing of the building's performance. Out- 
put from quantitative models must be inter- 
preted in view of the models’ limitations. 
Without interpretation, numbers are often 
misleading. 

To engage in architectural energy analysis 
the architect must have a basic understanding 
of thermal behavior of buildings and: day- 
lighting. He or she must also have at least 
some understanding of the particular models 
used in analysis, their logic, and the basic as- 
sumptions and conditions of use. Without 
that, the preparation of the building for anal- 
ysis and the meaningful interpretation of re- 
sults are not possible. 

Besides access to appropriate equipment 
for computation, the architect should have 
access to full support documentation and 
prompt consultation. Good advice can save a 
lot of time when unusual issues or problems 
arise in analysis. Finally, the architect has to 
allocate enough time—architectural energy 
analysis, like design, tends always to take 
more time than planned. O 
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Architectural Energy Analysis 


This project is directed by Dr. 
Vladimir Bazjanac, Center 
for Planning and Develop- 
ment Research, College of 
Environmental Design, Uni- 
versity of California, Berke- 
ley. Project staff includes 
Harvey Bryan (daylighting) 
and research assistants Peter 
Brock, Robert Engelsen, and 
Patrick Mervin. This under- 
taking would not be possible 
without the cooperation of the 
owners, designers, and en- 
gineers in the preparation of 
analyses of their buildings, the 
assistance of the Building 
Energy Analysis Group at the 
Lawrence Berkeley Laboratory 
in modifying DOE-2, and 
the help provided by special 
consultants on difficult as- 
pects of analyses. 

The work at the University 
of California is supported by a 
research grant from the U.S. 
Department of Energy, office 
of John Cable, Director, 
Buildings Division, Office of 
Buildings and Community 
Systems. 

Progressive Architec- 
ture wishes to invite its 
readers to comment freely on 
the value of this program. 
Suggestions and feedback are 
important to its future direc- 
tion. Letters should be ad- 
dressed to: Progressive Archi- 
tecture, Architectural Energy 
Analysis, Richard Rush, 
Senior Editor, 600 Summer 
St., Stamford, Ct 06904. 


This issue marks the beginning of archi- 
tectural energy analysis of selected buildings 
published in Progressive Architecture. Our main 
objective is to introduce energy conservation 
into the earliest stages of architectural design. 
By making energy conservation part of the 
continuous learning process of architects, we 
hope to: provide an understanding of how 
early design decisions affect energy perform- 
ance of buildings; establish the methodology 
for evaluation of energy performance of 
buildings from architects’ points of view; dis- 
seminate knowledge contained in the DOE-2 
computer simulation model to the design 
community; and encourage a tradition of 
energy evaluation as an integral part of archi- 
tectural evaluation of buildings. The title of 
this project is “Architectural Energy Analysis 
of Trend Setting Buildings.” Its scope of 
work includes detailed analysis of energy per- 
formance of selected buildings, the pub- 
lication of results simultaneously with the 
publication of the design, and the recom- 
mendation of possible areas of improvement 
in energy performance. 

Architectural energy analysis is the analysis 
of heating and cooling loads and of the de- 
mand for energy from lighting fixtures and 
occupant-operated equipment (at the build- 
ing location). It does not include the per- 
formance and demand for energy from any 
mechanical systems. It includes the under- 
standing of energy conservation in buildings, 
and the quantitative simulation with DOE-2 
and daylighting simulation models. Daylight- 
ing and thermal analyses are linked whenever 
possible, although other models are used 
when appropriate. When available, special 
studies, reports, and measurements are used 
to make the analysis as realistic as possible. 

A summary of results of analyses will be 
published in conjunction with the publication 
of buildings in Progressive Architecture. Sum- 
maries will follow a standard format (see page 
105) as much as possible, highlighting a) 
energy performance data on the entire build- 
ing at the stage of design development as 
published; b) architectural features identified 
as characteristic for the building, with energy 
performance data for each feature; c) analy- 
sis of compliance with BEPS (after public 
hearings on BEPS are over and Technical 
Support Documents are finalized). Quantita- 
tive information from analyses will be pub- 
lished without any value judgments. De- 
tailed reports and recommendations for 
improving energy performance of analyzed 
buildings will be available with the consent of 
buildings’ designers. 

Limitations of analyses and reliability of re- 
sults are those of the methodology and tools 
used (see page 100). Summary reports will 
provide information about the magnitude of 
energy consumption as a function of archi- 
tectural design. The first four reports are ex- 
perimental in contents and format, and are 
intended to begin a dialogue with readers. 
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Hooker Office Building, 


Niagara Falls, NY Rainbow 7 8 end 


At the south end of the 
famed Rainbow Bridge on 
the Niagara River, a new 
focal point is to greet 
travelers from Canada. 


On a very prominent site in a prominent city 
now fighting to rebuild an almost hopelessly 
eroded urban core, a new office building will 
join the effort. The corporate office structure 
for Hooker Chemicals & Plastics Corpora- 
tion; designed by Cannon Design Incorpo- 
rated, is far more than first glance might in- 
dicate. The unpretentious square plan, 
diagonally right on axis with the Rainbow 
Bridge, expresses its flexible office space 
function in a largely conventional way—albeit 
column-free between outer structure and 
core. 

That first glance might not even indicate 
that an observer is confronted with anything 
much more ambitious than an admittedly 
handsome orthogonal, subdivided cube. But 
the second looks which should be triggered 
by the building's élan will reveal a whole 
other layer—literally—of content. The build- 
ing has two skins, and sophisticated control- 
ling features. 
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Along with the client's desire to consolidate 
disparate company facilities, and the in- 
tended expression of commitment to 
Downtown Niagara Falls, both client and ar- 
chitect wanted to do everything possible to 
promote energy efficiency. Mark Mendell, 
Cannon's principal-in-charge, describes the 
initial intent as one of incorporating simple 
solutions representing current abilities to 
conserve energy. If possible, off-the-shelf 
hardware, as opposed to highly technical de- 
vices, was sought—with the exception of the 
control and monitoring equipment, discussed 
later. 

It bothered Mendell and his team that the 
pat answer to conservation was often to cut 
glazing areas out, or at least down. In order 
to both supplement artificial light with 
natural (reducing power demand) and allow 
maximum vision areas for the occupants, 
an extraordinary exterior membrane was 
needed. Since standard glazing, even double 
glazing, did not meet the design needs, the 
architects came up with an inner skin and an 
outer one, four feet apart. This arrangement, 
which admittedly will come at something of a 
cost premium, virtually eliminates air infiltra- 
tion through the inner layer. 


Of HVAC lineage 

Between the membranes the 
biggest-scale set of venetian blinds ever, and 
off-the-shelf, no less. Casting about for an ef- 
ficient yet inexpensive method of installing 
operable louvers, the designers discovered 
the system chosen, an assembly of airfoil- 
shaped louvers long used for Hvac applica- 
tions. These assemblies will cover all glazed 
areas of the building envelope except the re- 
cessed lobby entry. Motorized screw-shaft 
rods will provide the power drive for each 
segment, activated by sensors for each build- 
ing face. 

All façades thus will be controlled sepa- 
rately, and sensors on the louver blades will, 
when shaded, stop movement. The system 
will allow horizontal fin alignment for eleva- 
tions in shade, down to 45 degrees in full sun, 
or in between, At night when the building is 
unoccupied, the louvers will close up com- 
pletely, retaining conditioned air from day- 
time operation. Even when the louvers are in 
the full sun position, daylighting properties 
will be retained, because the light will be re- 


is possibly 


fracted into the space by white or near-white ' 


fin surfaces. 

As is obvious, the 4-ft space between build- 
ing skins is the source of heat build-up in 
sunny orientations. That's fine, if heat is 
needed. When it's not, another set of sensors, 
this time temperature-activated, will operate 
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venting dampers at the top and bottom of the 
"cavity," releasing the convective warm air at 
the top. Some convection will also occur 
around the building, with warm air flowing 
from sunny sides to cooler, shaded expo- 
sures. The precise flow of this air is more dif- 
ficult to predict, but the effect should be 
beneficial. 


More than skin deep 

Immediately inside the skin is a 15-ft perime- 
ter lighting zone with two-stage lighting con- 
trols to allow for maximum daylighting ben- 
efits to reduce power use. The controls will 
allow for dimming artificial lights in accord- 
ance with light levels from outside. Elsewhere 
on each floor, localized task/ambient lighting 
will be employed. The designers expect to 
keep lighting energy use down under 1 W/sq 
ft, taking daylighting into account. 

In addition, a comprehensive central com- 
puter control center will oversee most build- 
ing functions. Some of its duties will be to 
monitor security points, fire safety informa- 
tion, and Hvac dampers, fans, and the vari- 
able air volume system. It will also provide for 
data reduction, allowing precise pinpointing 
of operating conditions. 

Scheduled for completion in 1981, the 
Hooker building should be interesting to ob- 
serve "in action." Mendell points out that, 
from Rainbow Bridge for instance, the build- 
ing will change from transparent on the left 
half to largely opaque on the right at certain 
times. The sides will vary constantly, depend- 
ing on weather, time of year, and time of day. 
It may not be a pot of gold, but the Rainbow 
should end well, anyway. [Jim Murphy] 
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Although the louvers would 
normally close off facades at 
night to retain air that is con- 
ditioned by day, night model 
photo (above) gives a vivid indi- 
cation of double-glazed skin. The 
northwest corner of the plan (be- 
low) points directly to Rainbow 
Bridge; view south and west 
frames Niagara Falls. 
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Hooker Office Building 
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Data 

Project: Hooker Office Build- 
ing, Niagara Falls, NY. 
Architect: Cannon Design Inc.; 
principle-in-charge, Mark R. 
Mendell; design team, Mark R. 
Mendell, Gautam Shah, Charles 
Arraiz, Alan Sloan, Jack Foster, 
Gerald Maslona, Dale Gaff. 
Client: Hooker Chemicals & 
Plastics Corporation. 

Site: 2.3 acres of open urban re- 
newal land, on axis with Rain- 
bow Bridge linking U.S. and 
Canada, overlooking Niagara 
River gorge. 

Program: corporate — office 
space of 180,000 sq ft and 
20,000 sq ft of commercial and 
office rental space. 

Structural system: steel frame, 
metal deck, 

Mechanical system: electrically 
driven centrifugal chillers (from 
which heat is recovered all year), 
gas-fired boiler, low-pressure 
variable air volume distribution; 
all building systems (solar shield- 
ing, HVAC, fire alarm, security, 
etc.) are integrated through a 
computerized automation system. 
Consultants: structural, Gillum 
Colaco; energy, Professor John 
Yellott, Professor Richard 
Levine, Burt, Hill, Kosar, Rit- 
telman Associates; acoustics, 
Bolt, Beranek & Newman; early 
planning, Hellmuth, Obata & 
Kassabaum. 

Building Energy Perform- 
ance/Design Energy Budget: 
114,000 Btulsq ftlyr. 
Photography: Barbara Martin. 
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Harnessing solar energy 
for heating and natural 
lighting need not be re- 
served for new develop- 
ments, nor for sunbelt 
areas, nor for residential 
units, contend re- 
searchers studying exist- 
ing cities. 


Courtesy NY Historical Soc. 


Courtesy Barton Myers and. 
Design Quarterly Magazine 108 


Northern cities at the turn of 
the century: 1) New York, 
Broadway at 42nd St., 1885; 
2) Hamilton, Ont., c. 1910; 
3) Calgary, Ont., c. 1910; 4) 
Norfolk, Va, c. 1910. 


Going solar in the city 


Few of us need to be reminded of the stead- 
fast connection between dispersed growth, 
characteristic of 20th-Century urban settle- 
ments, and high energy consumption. Cars, 
single-family dwellings, highway commercial 
strips, downtown office buildings, and sub- 
urban industrial parks all are manifestations 
of an expansion pattern based on a confident 
presumptuousness about fuel resources, Now 
with the fuel shortages and high prices upon 
us, we look for dramatic planning solutions. 

The 20th-Century trend toward dispersed 


development directly reflects the character of 


the economic institutions that govern our soci- 
ety, a connection that has generated different 
urban forms in past centuries. The mer- 
cantile-based cities of the 17th and 18th Cen- 
turies, the industrial ones of the 18th and 
19th Centuries, and finally the present-day 
corporate versions spawned distinct urban 
typologies. Older manufacturing cities show a 
concentration of workers’ housing near fac- 


tories, which in turn often lie at the edge of 


older, mercantile-based downtowns. Both 
urban types gradually gave way to the current 
version typifying our corporate society: new 
office towers are erected in downtown areas, 
far from the executive “bedroom” suburbs, 
and far from the places of manufacture. 
These in turn lie at some distance from work- 
ers’ residences, which also are dispersed in 
relation to services. 


The best new towns 

As urban studies professor Jon van Til argues 
in his article “Spatial Form and Structure in a 
Possible Future" (APA Journal, July 1979), 
older cities represent models of energy effi- 
ciency. The mercantile/industrial form cor- 
responds closely to the ideal urban settle- 
ment for an energy-conscious society. This 
concept, called by van Til a "diversified- 
integrated model," embodies the proposal 
that people settle in small nodes of concentra- 
tion where they would live close to work, 
shopping, and other services. The nodes, 
2000 to 3000 in all, scattered throughout the 
U.S., would mean new urban centers would 
not have to be built. Existing towns and cities 
could provide the shells. 

The megacity or concentrated supercity 
that captured the imagination of many archi- 
tects and planners in the 1960s doesn't meet 
the demands as well as the smaller nodal 
urban form. While the concentrated super- 
city poses the most dramatic alternative to 
dispersed growth, it would now be too expen- 


sive to build in terms of the energy it 
consumes—a "cruel paradox," van Til adds. 


Not just climate 

The advantage for the older Northeastern 
cities with an inherited infrastructure of sup- 
port services and transit needs little explana- 
tion. Climate notwithstanding, a city like Bos- 
ton has an irrefutable edge over a city like 
Houston. 

Because of its climate, Boston clearly bears 
the brunt of higher space-heating bills. On 
the other hand, mass transit is plentiful and 
corporations are now building inner-city in- 
dustrial parks in South Boston and Roxbury. 
The high cost of heating homes can be offset 
somewhat by the strong “retrofit” activity, 
and because of its planning advantages, Bos- 
ton maintains an edge over Houston in 
energy efficiency. 


Back to downtown with DOE 
Compact planning of medium-density build- 
ing configurations does not solve the whole 
problem. Energy-conscious planners pres- 
ently are trying to figure out how existing 
cities can harness alternate sources of renew- 
able energy with old and new construction. 
Using the major source of renewable energy, 
the sun, increases the challenge. 

Government agencies like the Department 
of Energy are trying to rise to the occasion. 
DOE has initiated the Solar Cities pro- 
gram, which, along with all sorts of other 
government-aid projects, it hopes will re- 
duce consumption of nonrenewable energy 
sources by 20 percent in the next 20 years. 
Individual and multiple buildings or com- 
plexes qualify for the solar cities program, 
which is researching means of providing 
energy through the sun, as well as wind con- 
version, photovoltaic cells, and so forth. All 
sorts of design and planning efforts come 
under the purview of the program including 
building, designing and siting, land uses and 
street patterns, solar access protection, and 
historic preservation. 

Frank de Serio, program manager for 
DOE's Passive/Hybrid System Branch, re- 
ports that the program applies to the 150 
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City planning and energy 


cities with the highest population centers, 
But, de Serio estimates, four buildings must 
be converted to solar energy to displace the 


equivalent of one building's consumption of 


nonrenewable energy. To meet the U.S, Gov- 
ernment's goal by the year 2000, 80 percent 
of the existing building stock will have to rely 
on alternate energy sources. 

Demonstration projects and conferences 
form a basic component of the DOE pro- 
gram. In addition, the Department offers 
free advice, technical assistance, and financial 
aid. The program has been broadened to in- 
clude such endeavors as funding the drafting 
of zoning ordinances related to solar accessi- 
bility or harnessing other renewable energy 
sources. The design and construction of pro- 
lotypical energy-saving projects, generated 
by private as well as public initiative, would 
also come under the purview of the program. 
Furthermore, a partnership between DOE 
and the National Bureau of Standards is now 
developing methods by which building own- 
ers, architects, planners, and government 
officials can analyze buildings and urban de- 
sign complexes for site orientation, configu- 
ration, materials, and energy-load charac- 
teristics. The financial aspect of spurring 
energy-conserving measures for retrofit, 
through tax incentives, grants, etc., is being 
given due attention. 


Solar in the city 

Two energy researchers from the National 
Bureau of Standards’ Center for Building 
Technology, Robert Hastings and Kalev 
Ruberg, have been studying developed urban 
areas to uncover potentials for solar energy 
applications. Too often, Hastings and Ruberg 
point out, current research is being carried 
out for single buildings, particularly single- 
family houses. Since much rehabilitation and 
recycling is now being conducted in cities, 
these pockets of development provide new 
opportunities for solar technology. 

The main thrust of Hastings and Ruberg's 
research is directed at commercial or mixed- 
use buildings. Generally, they explain, it is 
assumed that energy demands for commer- 
cial buildings are higher for lighting than for 
heating, and therefore solar heating would 
not be practical. Actually, however, they find 
more energy is used for space heating in 
commercial buildings than for any other kind 
of use: space-heating needs are proportion- 
ately higher in smaller, older buildings than 
in newer office buildings that require cooling 
and heating. Hastings and Ruberg hypoth- 
esize that a greater dependence on natural 
lighting would mean that these new office 
buildings would also need to use less energy 
for cooling and proportionately more for 
space heating. Solar energy, with the added 
advantage of including natural light in its 
"energy package," could be very persuasive. 

The time schedule of energy use is critical. 
Fortunately business hours coincide nicely 
with the use of the sun for heating and light- 
ing. But commercial buildings need to warm 
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A NEIGHBORHOOD COMMERCIAL STRIP BLOCK: COLOR KEY TO SOLAR INCIDENCE 
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up quickly early in the morning, particularly 
after a cold night. Thus nighttime thermal 
storage capabilities and orientation of the 
building to the southeast would most effec- 


tively harness solar heating and make use of 


natural light. 


Access to sun 


Access to the sun, plus its intensity, vary of 


course, depending on the development. In 
the urban context obviously not every build- 
ing can face south-southeast. Access to the 
sun becomes even more of an issue when it is 
jeopardized with the increasing density of 
urban development. Thus it is not surprising 
to see right-to-light laws being proposed or 
explored in Japan and California (see p. 82 
and P/A, April 1979, p. 76). 

For their part, Hastings and Ruberg, again 
looking at a low-density block in a settled 
Northeastern city, note the portion of solar 
gain is surprisingly high. A south-facing sur- 
face in Columbus, Oh, for example, will re- 
ceive on a January day 80 percent of its daily 
solar gain between 10:30 a.m and 1:30 p.m. 
Furthermore, they have found if the surfaces 
receive shade both before and after these 
times, the building will still get 60 percent of 
the sun's radiation. Not only does most of the 
radiation occur in these hours, but solar gain 
can result from both diffuse radiation and 
direct sunlight. In urban environments such 
indirect radiation comes from the pavement 
or even from particulate pollution in the at- 
mosphere. In fact one study Hastings and 
Ruberg uncovered showed that at noon about 
22 percent of the solar radiation available in 
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The above drawings have been 
executed by S. Robert Hastings 
and Kalev Ruberg. The draw- 
ings form part of a National 
Bureau of Standards study on 
urban solar applications, passive 
solar heating methods, and pre- 
liminary thermal performance 
data for a prototypical neighbor- 
hood commercial strip. 
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The above drawings, by S. 
Robert Hastings and Kalev 
Ruberg of NBS, show results of 
study in older neighborhood 
commercial strip in Baltimore. 


an Eastern seaboard city is diffuse radiation, 
compared with 8 percent in a California des- 
ert site. (Desert sites still receive 20 percent 
more solar radiation.) 

Interestingly, Hastings and Ruberg add, 
while not every grouping of buildings can 
have the ideal conditions of south facades in 
blocks oriented east-west, other areas of solar 
absorption exist. The street, for example, can 
act as a prime solar collector, and the two 
argue strongly that this advantage should be 
considered for its implications. 


Commercial uses and solar energy 

In working on a small computer program to 
calculate solar availability for various types of 
urban geometries, Hastings and Ruberg de- 
cided to pursue retrofitting existing neigh- 
borhoods rather than emphasize hypothetical 
urban forms. They chose a neighborhood in 
the Northeastern city of Baltimore, Md, 
to amass data that would be applicable 
elsewhere. They also decided that an older 
commercial strip, much like the main streets of 
many older downtowns, would offer a repre- 
sentative study area of a less than ideal solar 
situation. This kind of urban agglomeration 
is generally composed of brick row-house 
buildings, two to three stories high, with 
commercial space on the ground floor and 
residential or storage space above. Generally 
the buildings range in width from 10 to 40 ft 
and vary in floor area from 500 to 5000 sq ft. 
Everyone is familiar with the architectural 
styles—usually watered-down Federal over- 
laid with “contemporary” retail store fronts. 


Testing alternatives 

The two researchers found Baltimore’s Cross 
Street revitalization area near the city's 
Downtown business district the proper pro- 
totypical situation. In this quarter, 42 percent 
of the retail businesses are small stores. Isolat- 
ing one building out of the grouping, they 
decided to try three different solar design 
approaches, then compare the performance 
of each. The first approach called for just in- 
sulating the exterior walls and roofs of the 
building and adding double glazing. Another 
alternative to be explored involved the instal- 
lation of active solar air collectors on the 
upper two stories of the south-facing wall. A 
third alternative they investigated projected 
the construction of a solar canopy over the 
street to absorb and store solar energy falling 
on and between the buildings. 

The team found a typical building on 
which to base their calculations, an 800-sq-ft, 
three-story building with double brick walls. 
The ground floor was devoted to commercial 
space, with the two floors above unoccupied. 
Of the various kinds of energy needed, the 
building, like others in the neighborhood, 
uses about 58 percent for space heating. For 
purposes of analysis, Hastings and Ruberg es- 
tablished a 70 F temperature setting for busi- 
ness hours, with the temperature reduced to 
56 F at night. 

As part of the background for their calcula- 


tions they had to figure out peak loads of 
energy use, detect pathways through which 
heat would be lost, and estimate the amount 
of internal heat gain. 

To weigh the effectiveness of these three 
approaches against each other, a heating- 
demand profile was calculated for three days 
in January. Such profiles must take into ac- 
count early morning heating demands and 
their peaks, plus the drop in heating re- 
quirements in the afternoon resulting from 
internal heat build-up, and the limited night- 
time requirements. Since more heat is needed 
by these commercial spaces in the early morn- 
ing, heating needs peak during the time 
when the stores just open. 

An hour-by-hour examination of solar 
availability showed that the south-facing wall 
reaches a peak of solar intensity later than the 
peak heat needed for a commercial building. 
Since the amount of solar gain at noon on 
clear days exceeds the heating loads, excess 
solar energy could be stored in thermal-mass 
areas to be used as low, direct irradiated heat 
the next morning. With the case study build- 
ing, Hastings and Ruberg also found that the 
upper floors received 72 percent of the total 
insolation in January on the south face, 


Insulation on one alternative 

In analyzing the data compiled on the three 
approaches investigated, Hastings and Ru- 
berg hesitate to rank one method over the 
others, be it insulation, use of solar collectors, 
or the installation of a street canopy. Present 
rehabilitation plans for this kind of construc- 
tion call for 3% in. of insulation on a stud wall 
and the interior surfaces of masonry walls, 
plus 6 in. of loose fill between ceiling and 
floors. Double glazing and perimeter insula- 
tion at the edge of the floor slab help too. 
Given these conditions for the month of 
January, thermal data show that heating re- 
quirements would drop from 62 million Btu 
per year to 19 million Btu. However cooling 
and venting requirements in the warm 
months would mount considerably since the 
added insulation would also keep the heat 
within the building from escaping. Since 
internal build-up would cause overheating 
much of the year, these disadvantages have to 
be met: the auxiliary heating demand would 
in winter heating requirements. 


Solar collectors on city blocks 

The second strategy the team investigated 
was the installation of solar collectors on the 
upper walls of the building. Even though this 
method showed some advantages—such as a 
reduced heat loss—the disadvantages of col- 
lectors for heating this kind of building out- 
number the benefits. Only a small part of the 
building envelope can be used for solar col- 
lectors, and thus only a limited percentage of 
the energy requirements for the building can 
be met: the auxiliary heating demand would 
be cut to 47 million Btu annually. 

Cloudy conditions during the January test 
days didn't help: the collectors’ yearly solar 
fraction (determined by the solar load ratio 
method) was calculated at 25 percent. The 
disadvantages spread out over the whole 


- 


‘ogressive Architecture 4:80 


æ Pri 
* 


Progressive Architecture 4:80 


- 
- 
a 


City planning and energy 


block of long, narrow buildings pointed to 
the main problem of adapting this method to 
this building configuration: “If the near walls 
of the north-facing buildings are shadowed, 
the cost of the south wall collector applica- 
tions must then be amortized over the entire 
block,” points out Ruberg, “and the energy 
savings become even smaller.” 


Street canopies as a third method 

The third energy-saving approach investi- 
gated suggests enclosing the neighborhood 
commercial street with a canopy. After 
exploring this passive heating system with a 
semiconditioned environment, Hastings and 
Ruberg concluded that a closed canopy span- 
ning a north-south oriented street with a ser- 
rated profile, south-facing glazing, and over- 
hanging sloped roofs would provide the most 
efficient kind of heat gain in the winter and 
shade in the summer. 

High internal heat gains in commercial 
buildings during business hours with the ab- 
sence of nighttime gain plus the thermal mass 
of the brick would keep temperature swings 
down to a reasonable range in the winter. 

The large thermal mass of the street and 
sidewalk pavement enclosed by the canopy 
effectively stores heat, and the area of build- 
ing surface that loses heat is also considerably 
reduced. (Fifty percent of the total heat gen- 
erally is lost from the front face of the case 
study building, largely due to shoppers going 
in and out.) 

With this canopy design, the yearly solar 
fraction would amount to 57 percent for the 
case study building. Annual heating needs of 
this building would be lowered to 43 percent 
of the standard, a reduction to 27 million Btu 
annually. In addition, the closed canopy 
would offer 370 sq ft of semiconditioned re- 
tail space for each of the 48 commercial 
businesses in this study area, the two re- 
searchers estimate. In warm weather, natural 
ventilation through operable slits in the 
canopies could solve heat build-up problems. 
The major disadvantage of this method, 
Hastings and Ruberg make clear, however, is 
that the canopy would cut down on available 
natural light, particularly that which could be 
used for indoor illumination, 

The street-canopy idea, they feel, has ancil- 
lary benefits; glassed-in pedestrian links 
between shops like Philadelphia's Galleria 
or Minneapolis’ walkways would further 
spur revitalization efforts in these older 
downtowns, particularly where the climate 
is harsh. With the development of these 
pedestrian-oriented commercial streets, the 
upstairs spaces might then attract residential 
tenants, That, too, would reduce heating re- 
quirements on a per sq ft basis. In addition, 
direct-gain passive solar collection devices 
could be used for heating the apartments, 
suggest Hastings and Ruberg. This team is 


continuing its investigations in this area, par- 
ticularly how public and private financing 
mechanisms can be employed. 

Hastings and Ruberg’s canopy idea bears 
some relation to Buckminster Fuller's domed 
city projects. Interestingly enough, the town 
of Winooski, Vt, is seeking federal money to 
do just that—to install one or two domes over 
the town of 7000 and thus cut the cost of 
heating by 90 percent. 


Other efforts 

Other organizations and institutions have 
begun to undertake the investigation of 
urban buildings for solar applications. For 
example, Charles Burnette, director of the 
University City Science Center at the Univer- 
sity of Pennsylvania, has a combined grant 
from NEA and DOE to investigate the large- 
scale application of solar heating in Philadel- 
phia. While so far Burnette and his team on 
the Philadelphia Solar Planning Project have 
been studying residential urban settlements, 
they next plan to move into commercial sec- 
tions in Philadelphia. In their work with resi- 
dential buildings, the group has undertaken 
an inventory of the two-story brick row 
houses so common in Philadelphia (183,000 
exist) and has begun to analyze this type of 
form for its thermal characteristics and per- 
formance, vis a vis solar heating. 


And elsewhere 

In P/A’s special issue on energy last April, the 
need for planning and development for 
energy conservation was urged by Peter 
Calthorpe and Susan Benson. They argued, 
in fact, that the “form and density of housing, 
the land use patterns and resulting transpor- 
tation systems have a greater potential for 
energy savings than any solar applications.” 

If patterns of growth and development are 
not addressed along with specific archi- 
tectural measures, then the use of alternative 
energy sources will mean little. As many ob- 
servers contend, the current experiments in 
solar technology have been implicitly rein- 
forcing suburbanization patterns by concen- 
trating on the single-family house. While to 
some degree this small-scale effort is under- 
standable, solar experimentation will have to 
move to an urban scale to begin to solve the 
nation's energy needs. 

Ralph Knowles, whose efforts were also 
discussed in last year's issue (p. 74), is ad- 
dressing the forms that new urban develop- 
ment should take with regard to solar energy 
sources. This kind of effort, along with that 
concentrating on existing commercial and 
residential low- and medium-rise buildings in 
urban areas, is where the attention is needed. 
The implications are irrefutable: the two- to 
four-story row house must be retained, not 
torn down for redevelopment. This kind of 
construction offers dramatic savings: with the 
modifications that Hastings, Ruberg, and 
colleagues are pointing to on the commer- 
cial and residential settings, an energy- 
conserving future might be easier to attain. 
This possibility is rooted in the past—in the 
way cities developed and urban form took 
shape in previous eras. [Suzanne Stephens] 
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Notes on persons mentioned: S. 
Robert Hastings is a research ar- 
chitect at the Center for Building 
Technology, National Bureau of 
Standards, who has written on 
windows and energy conserva- 
tion and on passive solar energy 
as an architectural design issue. 
Mr. Hastings practices in 
Reston, Va, specializing in resi- 
dential passive solar design. 

Kalev Ruberg, an associate of 
Mr. Hastings, is a visiting re- 
search architect at NBS from 
MIT's Department of Architec- 
ture, who also has written fre- 
quently on energy use in build- 
ings. 

Frank de Serio, an architect, is 
program manager of the Demon- 
stration Programs Branch in the 
Office of Conservation and Solar 
Applications at DOE, 

Charles Burnette, an archi- 
tect, is Project Director for the 
Philadelphia Solar Planning 
Project at the University City 
Science Center of the University 
of Pennsylvania. Involving a 
group of private organizations 
with DOE and NEA funds, this 
project, they report, is the most 
comprehensive solar planning 
project within a major city. 


The public client 


Peter Calthorpe 


Two large government 
clients are trying to de- 
velop buildings which 
express not only energy 
consciousness but a sen- 
sitivity to the people who 
work in them, the envi- 
ronment in which they 
stand, and the limitations 
on the resources they use. 


Peter Calthorpe is a prin- 
cipal of Van der Ryn 
Calthorpe & Partners, 
Inverness, Ca. He has 
worked both for and with 
government on designing 
energy-conserving public 
buildings. 


ore than Just energy 


Two giant public institutions, the State of Cal- 
ifornia and the Tennessee Valley Authority, 
are aggressively blending architecture and 
energy. The unique aspects of these pro- 
grams are expansions of two classic govern- 
ment responsibilities. The first is its role as 
coordinator, integrating the various social 
and technical goals of society into cohesive 
programs which few private clients can dupli- 
cate. The second role is that of social and 
technical experimenter, taking risks the pri- 
vate sector generally avoids. 

Having been a project designer for the Cal- 
ifornia State Office Building, Site One A, and 
a design team member on the TVA complex, 
I would suggest there is much more than 
economics and energy motivating these proj- 
ects. The programs came to represent a social 
philosophy and a political will. The new de- 
signs therefore take on a symbolic role, mark- 
ing an emerging attitude toward diminishing 
resources, and satisfying government's need 
for a meaningful identity. In some cases, 
ironically, it became more important that the 
building look "solar" than actually reduce 
energy consumption. 

The State of California, under Jerry 
Brown's era-of-limits philosophy, devised a 
major building program to provide the state 
with one-and-a-half million square feet of 
energy-efficient office space. Started in 1976 
when Sim Van der Ryn became State Archi- 
tect, the project involved resource policy and 
land use planning as well as architectural 
programming. The results have been: a mas- 
ter plan for downtown Sacramento (The Cap- 
ital Area Plan or CAP), a major architectural 
competition (Site Three), one office building 
designed by the Office of the State Architect 
(Site One), and six projects designed by pri- 
vate firms. 

TVA, with the recently appointed chair- 
man David Freeman in charge, has also taken 
an active stance on energy issues in building 
design. Its first project, directed by Withers 
Atkins of TVA's architectural branch, is a 1 
million-sq-ft office complex in Chattanooga. 
Asin the California projects, its wide range of 
goals—satisfying user needs, employing in- 
frastructure efficiently, and keeping cost as 
well as energy use down—has produced a 
bold political and architectural statement. 

The State of California, in a publication 
called "Building Values: Energy Guidelines 
for State Buildings," set forth four perform- 
ance measures for its new buildings. The 
first, a real estate investment measurement, 


incorporated the standard life cycle cost anal- 
ysis and showed that the State's current leas- 
ing policy was costing 20 percent more than 
an owner-operator policy. The second crite- 
rion, energy investment, admitted the un- 
predictable nature of energy futures and 
took account of its ambiguous but central 
political realities. The third, cost of opera- 
tion, was found to be far more tied to worker 
performance than construction or energy 
considerations. A standard building's cost 
breakdown is two percent for acquisition, six 
percent for maintenance, and 92 percent for 
personnel. The State publication emphasizes 
this point: "A better work environment that 
improved worker effectiveness by only six 
and one-half percent would be cost effective 
even if it quadrupled building costs." 

This set in motion a new programming de- 
partment in the State of California, headed 
by Bobbie Sue Hood, to solicit user participa- 
tion and articulate user needs in the new 
building program. Its recommendations in- 
cluded crystal clear circulation; maximum 


views for work stations; individual control of 


lights, heating, and cooling; stairs (to reduce 
elevator requirements); office clusters; active 
and—when possible—sheltered streets; out- 
door spaces with sunlight and shade; gather- 
ing places for work and social activity; scale 
indications for various distances; and flexible 
office space. 

The final criterion, infrastructure costs, 
was more qualitative and became policy 
statement. For example, the response to 
transit needs was a policy of infill housing in 
the Downtown area to "permit one-third of 
State employees to live within walking or 
bicycling distance from work." Infill housing 
became a major scale determinant for the of- 
fice buildings. Other concerns were land use, 
climate control, materials selection, and 
energy supply. 


TVA's flagship 

TVA constructed a similar set of criteria for 
their new office building program. Focusing 
on energy conservation, TVA assembled a 
blue-chip design team for their flagship proj- 
ect in Chattanooga. It included The Archi- 
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1, 2 plan and interior court for 
Site One A, designed by the Of- 
fice of the State Architect of Cali- 
fornia; Peter Calthorpe, project 
architect. 

3, 4 site plan and interior court 
Sor Site One B, Nacht & Lewis 
Architects of Sacramento. 

5, 6 plan and interior perspec- 
tive of Department of Justice 
building by Marquis Associates 
of San Francisco. 
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tects Collaborative, Caudill Rowlett Scott, 
and my own firm (Van der Ryn Calthorpe & 
Partners) as architects; William Lam for light- 
ing; William Le Messurier for structure; Bolt, 
Beranek & Newman for acoustics; Travis 
Price as solar ombudsman, and Syska & Hen- 
nessy for mechanical systems. 

Like the California program, TVA's con- 
sidered broad environmental issues. At one 
point housing within the project site was rec- 
ommended in order to seed the Downtown 
area. TVA already provided commuter buses 
for a percentage of its employees, a factor 
that generated a more centralized circulation 
scheme than a drive-and-park approach 
would have. Ralph Knowles's concept of “the 


solar envelope" became a major criterion, 
eliminating high-rises and defining lot size in 
order to protect neighbors' rights. Much de- 
bate centered on which building skin material 
to use based on the amount of energy re- 
quired to produce it. Surprisingly, thin 
aluminum turned out to use nearly the same 
amount of energy per square foot in produc- 
tion as did bricks. 

The most interesting and perhaps far- 
reaching program TVA employed was the 
peak power credit. As à power company, 
TVA is all too aware of the growing costs and 
problems of installing new generating capac- 
ity. Therefore, any reduction in peak de- 
mand meant dollars saved in new equipment. 
This calculation, amounting to about $700 
per peak kilowatt, was figured above and be- 
yond a life cycle cost analysis based only on 
fuel consumption savings. 


User needs vs energy 

Given these innovative programs, the central 
question became: do energy strategies neces- 
sitate a thermodynamic straitjacket which 
compromises or preempts human needs, or 
are they potentially compatible? Does re- 
gional, climate-responsive design philosophy, 
for instance, even help create amenities? 

Several design strategies succeeded in 
balancing these goals. Increasing perimeter 
area for as much daylight as possible, a design 
principle employed throughout these build- 
ings, reduced energy consumption and en- 
hanced the human environment. 

California's Justice Building, San Jose 
Building, and Site Three have multiple court- 
yards to increase daylight penetration. Site 
One A, Site One B, and the Long Beach Of- 
fice Building increase daylight zones by street 
side offsets, jogs, and terracing. The TVA 
design aggressively employs its solar courts 
for daylighting, using mirrors to reflect the 
light as needed. 

Designing for daylight also affected the in- 
terior zones. All the buildings have greater 
proximity of work space to windows than is 
usual, generally by elimination of private 
perimeter offices. In several buildings, day- 
light penetration was increased with high ceil- 
ings and window heads. The Long Beach 
Building has a 14-ft floor-to-ceiling height; 
Site One A has 11-ft; and Site One B has 
12-ft. 

These architectural expressions also coin- 
cide closely with other program guidelines. 
Daylight elements such as the south side light 
shelves in the TVA building add texture and 
scale to the facade. The articulated massing 
answers the need for identifiable office clus- 
ters while the courts offer social gathering 
points. Task lighting is generally employed, 
allowing individual control and choice. In all 
the plans, massing for daylight generates a 
more intimately scaled building, offering 
coveted views and a generous and varied in- 
terior. 

Another energy design strategy employed 
in these buildings is the use of buffer zones, 
semienclosed or completely enclosed spaces 
using natural climatic forces to temper their 


environment. The TVA solar courts and Site 
One atrium have operable louvers and glazed 
roofs, allowing passive solar heating in winter 
and shade in summer. The courts of the San 
Jose Building and Site One B have operable 
shades with no glazing, providing a less ex- 
pensive tempered space, shaded and vented 
in the summer but sunny in the winter. The 
Justice Building is woven together with a grid 
of streets and courts, none of which employs 
mechanical air conditioning but which re- 
main comfortable for circulation and work 
breaks. Organizing the building circulation in 
this way saves interior space and lowers 


perimeter heating and cooling loads. Some of 


the buildings use exterior balconies and land- 
scaped areas to temper the microclimate sur- 
rounding them. 

In contrast to buildings with homogeneous 
thermal environments, these buildings are 
organized by their transitional spaces, provid- 
ing for that important program element of 
clear circulation. Reviving a grand archi- 
tectural tradition, the courts replace the 
modern elevator core with a psychologically 
important social gathering place. As workers 
become more alienated and government be- 
comes more labyrinthian, the function of 
these generous spaces could produce a 
stronger identity for the institutions, a 
monumentality which empowers rather than 
intimidates its users. 

Diversity is a strategy for energy conserva- 
tion which also coincides with user needs. By 
establishing a hierarchy of lighting needs and 
qualities, these buildings provide visual vari- 
ety as well as energy conservation. In Site 
One and TVA, the lighting loads are reduced 
by separating the artificial light demands into 
ambient and task categories. This creates a 
less monotonous office environment. The 
circulation zones have different light levels 
from the courts. The layering of buffer 
zones, balconies, and covered walks generates 
a spatial richness which has long been lost 
from curtain-skin high-rise architecture. 
Facades are also more divers ach orienta- 
tion induces a different character. For Site 
One B and Long Beach, an element was de- 
veloped in which shading devices can vary for 
each orientation. Site One has more disparate 
facades: operable shades on east and west, a 
fixed trellis on the south, and a varying struc- 
tural grid. 

The TVA building avoids the difficult 
east/west problem by organizing its core 
zones on these facades. Its south side uses a 
light shelf as shade and the north face is 
stepped, creating skylights on each level. This 
differentiation is reinforced by the skin mate- 
rials. The south facade and atrium ends are 
clad in a bright brushed aluminum, augment- 
ing the sunlit reflections, and the north side 
in brick, relating to the indigenous materials 
of the town. This may have the positive by- 
product of reinforcing psychological cer- 
tainty. "East," "West," "North," "South," like 


"front," "back," and "side," are architectural 
qualities which aid people's sense of direction 
and help define an urban fabric. 


Conflicts 

Not all energy-conscious design features have 
benevolent side effects. For instance, a 
conflict arose over operable windows. Work- 
ers wanted them and in certain respects they 
are considered an energy-saver. But restrict- 
ing their use to appropriate days, estimating 
their effect on the mechanical system and the 
increased dirt and maintenance involved, 
were issues that were never resolved. If a 
building were under positive pressure, indi- 
viduals could open windows in the winter 
without suffering consequences. In Site One 
A, key-operated windows were installed to 
make this option possible, with its balconies 


1, 2 light court and site plan of 
California State Office competi- 
tion winner by Benham-Blair & 
Affiliates of California, Los 
Angeles. 

3, 4court and site plan of San 
José state office building by ELS 
Design Group of Berkeley; Sol- 
Arc, energy design consultants. 
5, 6 axonometric and site plan of 
Long Beach state office building 
by a joint venture of Hugh Gibbs 
& Donald Gibbs and Kenneth S. 
Wing & Associates, both of Long 
Beach. 
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The public client 


Massing for daylight was an 
element common to most of the 
various California state office 
schemes: 1 Site One A (Office of 
the State Architect); 2 Site One B 
(Nacht & Lewis); 3 San José 
(ELS Design Group with Sol- 
Arc, energy design consultants); 
4 Department of Justice (Mar- 
quis Associates); 5 Long Beach 
(joint venture of Hugh Gibbs & 
Donald Gibbs and Kenneth S. 
Wing & Associates). 
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intended as a trade off, giving people free 
access to the outside. 

A related issue is open plan versus private 
office space. Private offices were considered 
less energy efficient because they inhibited 
daylighting and the free flow of heating and 
cooling. On the other hand, "task" heating 
and cooling systems, as in hotels, may ulti- 
mately save energy by allowing individual 
control. And a thin building with glass inte- 
rior partitions could resolve the daylight 
problems. As for economic efficiency and 
flexibility, there are those who now question 
the gospel of open-space planning. Bobbie 
Sue Hood's recommendations stated that "in 
fact, large, open, loft-type offices are often 
less flexible than offices with fixed parti- 
tions.” On the other hand, her survey 
showed: "All those questioned preferred a 
private space for themselves but considered 
open plan appropriate generally." The 
danger of open plan is its tendency toward 
overcrowding, which is extremely common in 
government institutions. 

The automatic features of the buildings 
present a potential conflict with people's 
sense of self-determination. These features 
operate with various rhythms and cycles. San 
Jose's courtyard covers operate seasonally. 
Site One A's east and west canvas shades op- 
erate on an hourly basis. The Long Beach 
shading system allows change to accommo- 
date new internal functions. In both Site One 
A and Site One B, the atriums have operable 
shading mechanisms to allow passive solar 
heating in the winter and provide protection 
in the summer. The TVA complex has four 
modes of operation for its mirrored louvers 
over the court. 

But these dynamic elements produce some 
architectural compromises as well as pre- 
miums. On one hand, Site One A's fabric 
east/west shades enhance the facades, de- 
veloping a changing character morning to af- 
ternoon, adding interest and color as the 
shades track the sun. On the other hand, the 
dynamic features are run by computers and 
may seem oppressive. Some experiences in 
Canada attest to people's dissatisfaction with 
automated shades which preempt the work- 
ers’ participation. The potential for user- 
operated shades is perhaps the best option, as 
long as occupants are sensitive to the results 
of their participation. 


Buildings as symbols 

On the whole, the climate-responsive fea- 
tures in these projects seem to enhance the 
human environment while saving energy. 
But ultimately our public buildings are more 
than energy machines or efficient work- 
places. They communicate the intentions of 
our culture—toward technology, nature, and 
toward one another. Public clients may there- 
fore be evolving a new form of civic architec- 
ture. However, sensitivity to people and spa- 
tial generosity are not necessarily inherent in 
energy-conscious design. As much is derived 
from the sympathies of the designers. The 
California State program was heavily popu- 
lated with individuals, such as Van der Ryn, 


Hood, and many others, who shared a 
background in social issues developed at the 
University of California at Berkeley in the 
1960s. 

'The California State Competition demon- 
strates another result (P/A, Feb. 1978, p. 70). 
Its program emphasized user-based con- 
cerns—light and views, scale and integra- 
tion, community and informality. Five of the 
six finalists developed buildings along these 
lines, buildings that were highly textured, un- 
imposing, the energy features so well inte- 
grated as to be invisible. 

In contrast, the winner employed an active 
solar collector, the "solar slab," as its primary 
feature. The focusing-type collectors covered 
the south facade of the upper building com- 
pletely, shutting out all views and light. The 
remaining office space was below grade, insu- 
lated with earth and penetrated by light 
courts. However, the solar collectors— 
though considered an extremely expensive 
cooling technique—were felt to have a visual 
presence. The building's form was seen as a 
powerful sign. Its monumental character ran 
counter to the program's stated intention but 
was consonant with longstanding yearnings 
for strong political and institutional state- 
ments. While the project provided a simple, 
clear circulation spine and much needed 
parklike open space, its form and scale are 
like a huge energy diagram announcing polit- 
ical intentions as simply as a billboard. 

The TVA design shares some of these 
billboard qualities. Its lack of scale on the 
street creates an imposing form; diagram- 
matic in elevation and plan, monumental in 
section. The great shieldlike atrium ends may 
overpower the street. Certainly the mirror- 
covered atrium skylight, sparkling from a dis- 
tance, is a powerful sign, even if mistaken for 
a solar collector. The atriums may be 
overwhelming—giant in scale, linear, and 
systematic—or benevolent—clearly organ- 
ized, alive with light, a common ground for a 
large, rambling institution, a proud symbol of 
what it demonstrates. 

So there it rests. Energy-conscious design 
for public institutions is on the one hand an 
opportunity for a new kind of regionalism 
tied to climate and human comfort. On the 
other hand, it is a microphone for political 
aspirations. Energy use, though it affects all 
aspects of design, is not so deterministic as to 
pre-define a building's character. Ultimately 
energy-conscious design is an expression of 
social, economic, and political viewpoints. As 
such, its architectural expression is inevitably 
caught up in the identity crisis of government 
in our time: the tensions between embar- 
rassed bureaucracies and proud civil services; 
diagrammatic panaceas and subtle integra- 
tions; simplistic symbols and complex dialogs. 
It is caught, finally, between the individual 
and the institution. 
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The Tennessee Valley Authority 
put together three architectural 
firms (Caudill Rowlett Scott, The 
Architects Collaborative, and 
Van der Ryn/Calthorpe & 
Partners), engineers, consult- 
ants, and its own architectural 
design branch for a new head- 
quarters in Chattanooga (above 
and above left). Benham-Blair 
& Affiliates of California won 
the California State Office 
Building Competition with the 
design at left. Author Calthorpe 
feels the projects have as much to 
say about political symbolism as 
energy conservation. 
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The architect/engineer 


An energy-conserving 
building is only as effec- 
tive as the team that de- 
signs it. The important 
interaction between archi- 
tect and engineer is dis- 
cussed by Fred Dubin and 
P/A’s Richard Rush. 


Fred Dubin is president of 
Dubin-Bloome Associates, 
PC, founded in 1946, and 
a partner in Fred S. Dubin 
International, Rome, Italy. 
Dubin has served on or 
consulted to many na- 
tional energy-related 
committees including the 
AIA. He has lectured and 
taught at many colleges 
and universities around 
the world and is the au- 
thor of several books in- 
cluding Energy Conserva- 
tion. Standards for Building 
Construction and Operation 
with Chalmers G. Long. 
Fred Dubin's major proj- 
ects include the Salk Insti- 
tute for Biological Studies 
in La Jolla, Ca; the Energy 
Conservation Demostra- 
tion Building for GSA in 
Manchester, NH; solar 
energy heating and cool- 
ing system for the George 
A. Towns Elementary 
School, Atlanta, Ga; the 
United Nations Environ- 
mental Headquarters, 
Nairobi, Kenya; the me- 
chanical, electrical, solar, 
wind, and energy man- 
agement services for the 
National Headquarters of 
the Solar Energy Research 
Institute in Golden, Co. 
Photography: Dorothy Al- 
exander. 


Tom Salk to SERI 


In years past your mechanical engineering expertise 
has brought you into contact with such architectural 
luminaries as Corbu and Louis Kahn. Their ideas 
have certainly influenced and broadened your 
interest in architectural design. Your experience in 
combination with your recent Master of Architec- 
ture degree certainly qualifies you as one of the 
leading professionals who can discuss the changing 
interface between the mechanical engineering and 
architectural professions. Your involvement with 
Kahn's Salk Institute in La Jolla offers a good 
contrast with your present role in the planning of 
the new SERI Headquarters in Golden, Colorado. 
How receptive was Louis Kahn to an idea that 
would affect the form of his building that basically 
came from a mechanical or energy consideration? 


Louis Kahn had a very strong design philos- 
ophy, very strongly history oriented, very 
much oriented toward structure as an expres- 
sion of place and the use of natural light to 
enhance form. When I could tune in with 
him and show that what I wanted to do was 
completely compatible with what he basically 
wanted, which most often was the case, and I 
had a good rationale for it, he would design 
and adopt mechanical, electrical, or energy 
constraints as basic needs. 

In the Salk laboratory, for example, he had 
originally planned to use the interstitial space 
on only one floor. I was able to indicate that it 
was essential for each laboratory floor to en- 
hance the mechanical and electrical installa- 
tions, to preserve adaptability, to reduce 
materials, and conserve energy. He readily 
adopted the entire concept. 

Mechanical engineering or energy con- 
straints also affected the overall shape of the 
Salk buildings. La Jolla, Ca, the site of the 
Salk Institute, has a benign climate. Kahn's 
early predesign concept included no air con- 
ditioning but had curved walls and columns 
in juxtaposition to create venturi effects and 
natural ventilation throughout the structure. 
He had based his ideas on published climatic 
data at the San Diego airport 10-12 miles 
away. I told him we had better know a lot 
more about the microclimate on the actual 
building site. He agreed and promptly rented 
a house adjacent to the site which we oc- 
cupied for three months. He learned that the 
microclimate at the site was completely dif- 


ferent from the airport data. La Jolla had 
early morning fog, turbulent air currents, 
and updrafts from the sea and nearby cliffs. 
There were other problems including dust in 
the area from other construction and noise 
from aircraft. After the three months, I in- 
sisted upon air conditioning because labora- 
tory processes cannot exist without clean air, 
quiet, and a controlled work environment. 

So Kahn said, "Well, why do I want this 
curvilinear form?" And I said, "Well, you an- 
swer that one." He changed his mind. The 
new design expressed his philosophy in an- 
other way. When he was shown that energy 
and conservation were fundamental, he was 
quick to respond in his design. 

In Salk, we were concerned first with the 
laboratory environment, but we were very 
early concerned with energy. There were 
many energy-conserving features: exterior 
corridors to protect the inner spaces from ex- 
cessive solar heat gain, heavy thermal mass 
floors and walls, efficient services and dis- 
tribution systems in the interstitial space, 
modular lighting capabilities with really selec- 
tive lighting to suit varying tasks, high tem- 
perature hot water instead of steam—and 
many others. 


Louis Kahn was not particularly keyed to 
energy, but he was passionately linked to 
fundamentals. I think if he had lived a few 
more years, he would have seen more clearly 
that natural energy is poetry too. 


Ten years ago you ran a basic mechanical engineer- 
ing office. How has your office structure changed 
in recent years? 


We now have four graduate architects on our 
staff. They are not necessarily designing 
whole buildings but are very much attuned to 
architectural design. All of them have had 
major energy and environmental training. 
None is registered incidentally, so we are not 
producing new buildings, but we are doing a 
lot of architectural design and analysis. 


What precise role do the architects in your office 
play? 


They are all heavily involved with passive 
solar design, wind, and energy-conscious 
buildings. We are doing early studies and 
quantification of passive design approaches. 
We are bringing such quantitative knowledge 
to our outside architectural colleagues on the 
design team, including the best utilization of 
space to reduce the energy loads. The design 
architects are most involved with functional 
space relationships for most effective heat 
storage or distribution. Wall partitions, for 
example, can enhance or obstruct the circula- 
tion of heat and the performance of a passive 
system. The materials themselves also can 
enhance energy conservation so we aid in 
clarifying the options. 

In addition to our architects, we also have a 
computer specialist. We are bringing him up 
to speed on HVAC design while he brings 
others up to speed on computers. Another 
member of our staff, Amos Halfon, heads 
our computer section and is a very skilled 
HVAC engineer as well. Six people are espe- 
cially trained in computer analysis and de- 
sign. 

We also have a number of new employees 
who have had solar and energy conservation 
in college but have very little practical experi- 
ence. They are continually introducing the 
principles to some of our people who have 
been with us longer but who are strictly de- 
sign engineers. We have interdisciplinary 
seminars within our office so that what one 
group knows can be shared with the others. 

There is considerable difference in the way 
we practice now from 10 years ago. We used 
to have design teams, project captains, 
mechanical engineer, or electrical engineer. 
Before, our involvement with architecture 
was primarily my own domain. Now we have 
many more people who are concerned and 
involved with the total planning process. 
That is a big change. 


What is your present role in the design for the pro- 
posed new national headquarters for the Solar 
Energy Research Institute in Golden, Colorado? 


Of course the project is a joint venture. The 
design team, the Table Mountain Architects 
& Engineers, consists of Caudill Rowlett 
Scott, John Anderson, Rogers-Nagel-Lang- 
hart, and Dubin-Bloome Associates. Our 
influence was felt very early in the program- 
ming stage. 

SERI polled all of their in-house scientists 
and administrative personnel at the start. 
Each one stated his needs. The poll specified 
700,000 sq ft of building space. A preliminary 
cost estimate revealed that the budget could 
not support that much area. To stay within 
the budget we said: "You really have to pare 
your space. What are you going to do in this 
space?" We challenged assumptions and met 
with the personnel who would be using the 
laboratories to try to refine the program. We 
had limited success because we had insuffi- 
cient fees in the early stages to thoroughly 
determine the specifics. We asked: "Do you 
need a hood? Do you need a sink? Do you 
need a high ceiling for experiments?" We 
finally made our own assumptions of the 
number of hoods needed, the space require- 
ments, and services needed. We were able to 
convince SERI to scale down their space re- 
quirements to 468,000 sq ft of building in- 
cluding 147,000 sq ft of laboratories. The ar- 
chitects from the other three joint-venture 
firms determined the nonlaboratory space 
requirements. Now that the conceptual phase 
is over we have hired Earl Walz as the labora- 
tory consultant of the team for the design de- 
velopment stage. 

After determining the conceptual needs 
for the laboratory, we asked: "How should 
these spaces be arranged?" I was holding out 
for interstitial space. I firmly believe that, for 
that type of building, interstitial space is very 
energy-efficient and cost-effective. Everyone 
finally agreed. As we proceed with the design, 
we are now studying the cost benefits. We 
were asked: "Isn't interstitial space simply 
adding more costly volume to the building?" 
Well, it isn't just that much extra volume. We 
don't have to light it to the same extent nor 
plumb it, except for the plumbing in the lab- 
oratories. It doesn't need plumbing for its 
own use. We also don't have to heat it or con- 
dition it. The space also serves as an exhaust- 
fan gallery and accommodates equipment 
which would need more expensive space in a 
more conventional building. We worked 
closely with the cost estimator during this 
stage. 

Then CRS sent us a conceptual plan of the 
laboratories. I said, "We'll send you a plan of 
what we think the laboratory ought to be and 
let us get a response back from you." We laid 
out the laboratories on a structural mod- 
ule—12 ft wide and 30 ft deep. We de- 
fined what was going to happen in each mod- 
ule and were able to do piping and drops to 
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obtain unit cost for materials, fan coils, etc., 
and sent it back to CRS. We suggested the 
spatial arrangement, which will of course be 
refined, 


What will be the additional influence of the archi- 
tect on the laboratory plans? 


He will study where the offices are in jux- 
taposition to the laboratories. We want to 
transfer energy and heat from one space to 
another or pick up waste heat in the labs and 
use it in the offices, The physical relationship 
is very important between those spaces. I also 
want to be able to introduce fresh air into the 
offices and bleed it through the laboratories 
so I can use it twice. 

The architect alone cannot plan without 
the engineer who knows the principles that 
will lead to conservation and reduction in 
capital cost. So, what discipline is involved? 
Well, everybody is involved. 


It always seems as if no matter what team we have, 
there has to be a team captain. Who is the captain of 
the Table Mountain AJE team? 


We have a project director originally drawn 
from CRS but now from RNL for adminis- 
trative matters. Paul Kennon and I are the 
design leaders, and our team comes to a con- 
sensus on energy, budget, aesthetics, and 
functional requirements. 


The definition of the leader is not necessarily the 
one who makes the decisions but the one who trans- 
lates them. Is he usually the most general? 


It doesn’t always follow that way. He must 
know enough to appreciate what he is being 
told. Someone must make evaluations. If 
there are conflicts, someone must decide. So 
far we have been able to reach a consensus in 
design sessions. It may not always be that way 
I am sure. We have an executive board with 
representatives from all of the four firms if a 
vote is finally needed to resolve disputes. 1 am 
responsible for meeting the energy budget 
since our contract with SERI calls for a strict 
energy budget. Architectural decisions which 
materially have an adverse effect on energy 
usage are vigorously challenged. 

Sometimes these decisions are made at a 
very large scale, in the conceptual master 
plan for example. We asked questions: What 
are the building block locations? Where does 
the building fit into the slope and the con- 
tours of the site? Where can we build first and 
where can we add on? Where do the utilities 
come from and where do they go? I put many 


conditions on the master plan. 1 don't want 
one building to shade another on the south 
side. I want it to provide shade on the east 
and west to reduce summer air-conditioning 
load. An architect might ask, "Can't we han- 
dle it by fins or something?" Of course, but 
the site can do the task for you. For example, 
at SERI I would not accept the site on the top 
of the mesa, a condition first given to us. 
Energy and construction costs, as well as 
other nonquantifiable considerations, were 
studied. We discussed it at length and came to 
à consensus. 


What changes in the production phase of the design 
were necessitated by the energy emphasis of the 
SERI design? 


The conceptual design went beyond schemat- 
ics in many cases. Some early solutions were 
worked out in some detail in order to control 
energy usage and construction costs. We did 
mechanical/electrical conceptual drawings, 
one liners, with typical lighting schemes, cen- 
tral energy plant, boilers, generators, rock 
beds, piping, services, and so on. 


That is a rarity isn't it? 


We usually insist on it being done early. You 
cannot estimate the job or have any cost con- 
trol without it. 


Do you do it on every job? 


I would say so. Here is what we do. We select 
the major pieces of equipment and distribu- 
tion systems, piping, and ducts. We prepare a 
description and schematic diagram of the 
control system for plumbing, major drain 
lines, services, and utilities. We size the water 
storage tank and locate it. We size the dis- 
tribution systems; the same for the power. 

The professional cost estimator on the 
SERI job, Richard Greene, was able to take 
off hundreds of feet of pipe of various sizes 
from our conceptual plans. We did not in- 
clude every elbow of course, but we really 
went beyond the conceptual design. The 
client insisted on knowing costs at the concep- 
tual stage in great detail. 


You mentioned that the SERI building is currently 
about 486,000 sq ft. Let us say you have a 3000- 
sq-ft branch bank building. A ten-man archi- 
tectural office has no mechanical engineer in house 
but wants to do an energy-conserving design. In the 
preliminary conceptual phase, would you have them 
call in a consultant to rough out a detailed mechan- 
ical and electrical scheme? 


Yes indeed. If an engineer spends one or two 
days at that stage, he can set the direction and 
save the architect money over time. For a 
300-sq-ft building, the conceptual drawing 
is really one-line simple. "We will feed it 
from here," maybe "box in this beam." The 


architect can ask "Well, what happens if I 
don't want to have a drop here—I want a 
clean ceiling?" The engineer then supplies 
the alternative. If you find an engineer who 
knows mechanical, electrical, and plumbing, 
only one person is necessary for the early 
conference, and a lot can be accomplished in 
one day. 


What about specifications? The architectural spec 
writer may not be familiar with new energy proce- 
dures or different types of machinery. When you 
give him your specifications does he just plug them 
in bodily? 


Yes. We generally write our own specs. 
Mechanical, electrical, then these interfaces. 
Let's look at rock bed storage systems—they 
are mechanical, architectural, structural; it's 
all of them. Now we have the lead, in design- 
ing them. We select the size, the shape, the 
space, the plenums, the kinds of rocks that we 
want for the storage bin. We'll sketch it. We 
will then give the design to the structural en- 
gineer to make sure it is structurally compati- 
ble with the rest of the building. If there is a 
building above the bin, can it be part of the 
foundation? So there is close coordination 
required with the structural engineer, site 
engineer, landscape architect, and building 
architect—all with the mechanical engineer. 
All disciplines are involved. 

Another case is the solar ponds that we're 
doing for SERI. We know the size of the 
pond, the depth, the kinds of liners we want, 
drainage, how we want the services managed. 
But then the landscape designer may come 
along and say, "Okay, I'll give you a berm 
here and a plant here." And I say, "Don't 
plant any deciduous trees where the leaves 
can fall on the pond." So we've got this need 
for a chain of expertise. And that drawing 
will probably be on the site plan, and I don't 
know yet who's going to produce it. Probably 
we'll make sketches and give them to the per- 
son who's drawing the site plan. 


The coordination of all of the activities which take 
place during the drawing stages of a building has 
classically been the job of the architect. Is there a 
difference in an energy building? 


No. But in an energy-conscious design, the 
engineer plays a larger role than before. Very 
often in retrofits it is the engineer who must 
lead. In the new breed of energy buildings 
designed in the past three years, the engineer 
and architect have worked closer together 
than ever before. 


It sounds to me as if in the total design process— 
how you design and produce a building—there has 
not been any revolution, but some change has taken 
place. If a man designed a building from scratch, 
from beginning to end by himself, before, chances 
are, if it's an energy-conserving building, he now 
needs help. If, however, an office did buildings that 
were big enough to merit a mechanical engineer, 
structural engineer, electrical engineer before, some 
of the choices of who does what and when they do it 


have shifted to one side or another. There is a body 
of information that is in the building process that 
never received the emphasis before. How that body 
of information sifts into the design depends on 
who's doing it. It has to be there. 


What has changed a great deal is our attitude 
towards the environmental conditions. In the 
past, we looked at outdoor climatic conditions 
as affecting the building load. They still do. 
In addition, we now look at climate as an 
energy source. How do we use the climate 
rather than just combat it? If the air is dry, 
evaporative cooling is viable. If there is a 
large diurnal swing in the summer nocturnal 
cooling is viable. We determine where the sun 
will strike the building of course for solar 
heat in the winter and shade in the summer. 
Climate has become a design tool to be used 
as part of the energy system—not just affect- 
ing the energy system, but being part of the 
energy system. That is a change, going back 
to what people recognized long before. We 
are on the bridge between the fossil-fuel age 
and the age of alternative energy sources. 


What other role model changes would you like to see 
in the future? 


Traditionally architecture was not a social 
force leader but followed social force and im- 
plemented it. That really has to change. Why 
shouldn't architecture and engineering be 
the leader—a social force? Who do you leave 
it to? Who are the leaders? There is no 
"they." It's "we." If we perceive that energy is 
a national need, an international need, then 
who is better qualified to state these princi- 
ples and try to implement wise utilization of 
resources in our buildings than the design 
professionals who are just as broadly edu- 
cated as, perhaps more so than, the bulk of 
our lawmakers. We also have the additional 
insight of what can be done. The architecture 
and engineering professions must really be 
leaders for a change. They are very, very 
timid about doing it. This is what I would 
qualify as a professional vs. a mechanic or a 
good technician. Professionalism to me seems 
to be service and leadership. It implies 
awareness. To make ourselves aware and to 
try to implement our work to further the 
greater good. In all cases we help ourselves by 
doing it. 
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Leaving virtually no energy 
stone unturned, a proposed 
new research facility to be 
constructed in Colorado is 
to be a showcase and study 
of solar energy applications. 


SECTION 


Solar nexus 


Possibly no building in this issue—or this 
decade—obviates the need for energy plan- 
ning as does this project. Indeed, the name of 
the client is enough to indicate the intended 
result. The Solar Energy Research Institute 
(SERI) permanent facilities complex, Golden, 
Co, was designed by the Table Mountain Ar- 
chitects & Engineers, a consortium compris- 
ing Caudill Rowlett Scott, Dubin-Bloome As- 
sociates, Rogers-Nagel-Langhart, and John 
Anderson & Associates. As indicated in the 
preceding article, Paul Kennon and Fred 
Dubin acted as design leaders for the group, 
and the resulting proposal represents a fine 
tuning of architecture and engineering dic- 
tates. 

Siting considerations, always crucial, re- 
ceived very thoughtful scrutiny at the pro- 
posed SERI location. Originally it had been 
thought that the complex would sit atop the 
mesa on the north end of the site; but a chal- 
lenge to that assumption came right at the 
start. Kennon and Dubin agreed that by mov- 
ing the facility south, it could be nestled into a 
three-sided bowl where it would benefit from 
natural shelter from north winds and 
maximum sun on the south exposure. The 
top of the mesa will be the site of wind 
generators and field test areas. Uppermost in 
the progression down the “sun bowl" will be 
the initial Main Institute building complex; 
additional laboratories and offices are to be 
added downhill to the south. Below that are, 
respectively, the initial phase visitor and 
energy centers, tial parking areas and 
warehouse, and initial solar ponds to be sur- 
rounded by future parking. 


Beginnings 

Among the many input parameters for the 
project, several affected the overall plan or- 
ganization and the massing in a major way. 
The client stressed the imperative interaction 
between the scientific and the engineering 
disciplines in the SERI operation, resulting in 
certain adjacencies in plan. In addition to the 
decision to pull the facility into the south- 
facing bowl, the designers also desired to re- 


duce its apparent scale, to lessen its impact on 
nearby residential and military areas. 

The architects proposed a grid concept to 
form a matrix into which modular units of 
space could be plugged for maximum plan- 
ning and future expansion flexibility. One re- 
sult of combining these elements is a fairly 
extensive horizontal circulation system, as 
readily seen in the plans. These areas, how- 
ever, do double duty. In both the east-west 
and the north-south directions, these spines 
offer the opportunity for the building to re- 
spond to the three-way slope of the site. At 
each north-south corridor/support function 
core, the overall mass pitches down toward 
the center. 

Broader east-west circulation spaces add 
still another facet to the parti, while still allow- 
ing the building to step downhill to the south. 
‘They are also defined as “solar courts" and, as 
such, are centerpiece elements in the design 
concept. Insolation entering the courts will be 
stored by various passive collection systems 
for reradiation. A large amount of the solar 
court roof area will comprise movable panels 
which will permit the exclusion of sunlight 
when desired, as well as allowing either reten- 
tion or dissipation of inside heat as required. 
The precise nature of these panels is still un- 
dergoing study and refinement. Additional 
solar energy may be harnessed by water tanks 
mounted behind south-facing skylights, and 
by active collectors. Both features are located 
on some of the flat roof sections of the com- 
plex, in addition to the large solar array 
planned for the area between the visitor 
center and the main institute building. 


There's more 

Having provided for nestling the SERI com- 
plex into the contours on north, east, and 
west sides, for including the solar courts, and 
the active and passive collection methods, the 
design projects some added measures. The 
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active systems (some initial phase, others 
later) take several forms. Photovoltaic collec- 
tors, for instance, are projected to contribute 
240 kW to the building electrical supply, with 
an additional 240 kW developed by wind 
power. The focusing solar collectors—40,000 
sq ft of them—will be used in conjunction 
with four Rankine engines, producing a total 
of 400 kW. Also proposed are two bio-mass 
boilers which, using wood chips—available 
from the forest service—for fuel to turn tur- 
bine generators, promise 2 mV. 

Among other measures incorporated in the 
scheme are the use of natural ventilation 
when and where possible, and of combination 
duculight reflector fixtures to project natural 
light into interior spaces. Heat will also be 
reclaimed from building processes and 
equipment. 

Solar ponds along the south end of the site 
will hold a saline solution to thwart convec- 
tion currents which would normally occur, 
carrying heat to the surface to escape. A layer 
of fresh water, because it is lighter, rides atop 
the brine, acting as insulation. A black pool 
liner, an absorber, seals the bottom. The hot 
solution passes through a heat exchanger, ac- 
tuating an absorption chiller to improve a 
heat pump's winter performance. 

Not all of the measures at SERI have been 
covered here. Such elements as rock-bed 
storage, ice storage, evaporative cooling, gray 
water systems, and central computerized 
energy management are, like many of the 
features briefly touched on, subjects worthy 
of a complete discourse individually. What is 
important is that the SERI design team has 
pushed the state of the energy art to its cur- 
rent limits for the initial phase, with provi- 
sions for foreseeable and even speculative fu- 
ture applications. 


The expression 

Given the proposed matrix, the plan should 
adapt well to future demands. Short of aban- 
doning this orthogonal arrangement, it is 
hard to see how any other system could re- 
spond better to the site, since the modular 
units and the vertical stepping seem to handle 
the challenge well. If there are any uncom- 
fortable confrontations between grid and 
contour, they can, with care, be resolved in 
the final refinement process. While the 
canted ends of some of the building elements 
may seem to hang out there in a somewhat 
fashionable flourish, it should be noted that 
future additions will attach to most of them. 
Allin all, the experience of the building in its 
site, the drama of vertical and horizontal 
spaces, and the natural draw that bisects the 
complex diagonally should make the facility 
exciting, dramatic, and memorable. We'll be 
anxious to see for ourselves, somewhere 
around 1984. [Jim Murphy] 


Natural draw (above) brings site 
through complex. The solar court 
sections (left) indicate 1) passive 

solar heating, winter; 2) passive 

night sky radiation/diurnal cool- 

ing, summer; 3) passive heating, 
night; and 4) day natural venti- 

lation cycles. 


Data 

Project: Solar Energy Research 
Institute (SERI) Permanent Fa- 
cilities Complex, Golden, Co. 
Architects: Table Mountain 
Architects/Engineers (Caudill 
Rowlett Scott, Inc., Dubin- 
Bloome Associates, PE, Rog- 
ers-Nagel-Langhart, Inc., John 
Anderson Associates). Design 
team: for CRS, design principal, 
Paul Kennon; designer, Jay 
Bauer; project director, Bob 
Carington. For Dubin-Bloome, 
Fred Dubin; for RNL, John 
Rogers, Richard von Luhrte; for 
John Anderson Associates, John 
Anderson. 

Client: Solar Energy Research 
Institute. 

Site: 300 acres on South Table 
Mountain; a natural bowl off 
[Data continued] 


COMPOSITE GROUND LEVEL PLAN 


SECTION LOOKING NORTH THROUGH FIRST SOLAR COURT 


SECTION LOOKING WEST THROUGH THE CENTRAL SPINE — 00% 30m 


Data continued 

the south edge of mesa will be the 
actual building site. 

Program: office and laboratory 
space and support functions, in- 
cluding conference center, caf- 
eteria, administrative offices, 
etc., for a total of 915 persons. 
Total area (net) is 242,575 sq ft. 
Structural system: concrete sys- 
tems being investigated. 
Mechanical system: a combi- 
nation of elements including 
bio-mass boilers, purchased 
power (20 percent of normal 
building requirements), wind 
generators, solar-powered Ran- 
kine engine generators, waste- 
heat recovery, solar ponds, and 
Suture photovoltaic solar cell ar- 
rays. No natural gas or oil will 
be needed, 

Consultants: mechanical, Du- 
bin-Bloome Associates; civil / 
structures, Richard Weingardt 
Consultants; landscape, Har- 
man, O'Donnell & Henninger 
Associates, Inc, and SWA 
Group, Inc.; acoustics, Coffeen, 
Anderson & Associates, Inca 
laboratory, Earl L. Walls As- 
sociates; fire protection code, 
Rolf Jensen & Associates. 
Costs: budget, $65 million. 
Photography: Andrew Kra- 
mer. 


Legend 

1 Main lobby 

2 Information center 

3 Solar court 

4 Exterior garden 

5 Interior garden 

6 Cafeteria 

7 Conference center 

8 Bio/chemical conversion 
9 Support shops 

10 Research division offices 
11 Photovoltaics 

12 Administrative / technical services 
13 Analysis and assessment 
14 Technology commercialization 
15 Photovoltaics program 

16 Academic / international program 
17 Energy resource assessment 

18 Testing and measurement 

19 Thermal conversion 

20 Interstitial space 

21 Exterior terrace 

22 Vendor room 

23 Remote job entry 

24 Storage 

25 Service room 

26 Conference room 
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Refitting for conservation 


Don Klabin 


Through a number of case 
studies, the author shows 
that the conservation ben- 
efits of reuse and con- 
tinued use of existing 
buildings may be much 
greater than expected. 


The Ryerss Mansion 
("Burholme"), c. 1850, 
Philadelphia, Pa, recently 
restored by Francis G. Vitetta 
Associates, Philadelphia. 
Restored as museum/public li- 
brary, the house features attic 
insulation, polycarbonate 
storm windows, heat pump/ 
HVAC system, reinstallation 
of original shutters inside and 
out, blinds and shades, more 
localized light switching, 
fluorescent fixtures, relocation 
of attic work areas to base- 
ment. 


Don Klabin, an architect 
and energy consultant 
with XENERGY Inc., Lex- 
ington, Ma, is involved 
primarily at present in 
research for the Depart- 
ment of Energy and 
the National Institute of 
Building Sciences to help 
develop energy perform- 
ance standards for new 
buildings. Formerly a 
Senior Consultant in 
acoustics with Bolt Ber- 
anek & Newman, Inc., he is 
an instructor and the coor- 
dinator of the Building 
Technology curriculum at 
the Boston Architectural 
Center, and a lecturer at 
Catholic University. He is 
presently preparing a book 
entitled 10-d Design. 


‘lomorrow’s energy 
from yesterday 


Consider the following: in 1979 more than 
$40 billion was spent to renovate existing 
buildings and within the next several years 
this reuse activity will account for close to 
one-half of all building activity. More than 80 
percent of the buildings that will be in use 30 
years from now are already in use today. The 
importance of reusing old buildings is that 
they are repositories of energy. According to 
a 1977 study of New York City high-rise of- 
fice buildings done by Syska & Hennessy with 
Tishman Research Corporation, those build- 


ings built before 1900 averaged 95,000 Btu of 


energy per sq ft per year for all operating 
utilities over a five-year period. The best of 
them averaged 83,000. By comparison, of- 
fices built between 1941 and 1962 average 
126,000 Btu per sq ft per year, and those 
from 1962-1970 averaged 115,000 Btu per 
sq ft per year, Other energy studies have 
shown that early 19th-Century buildings are 
even more efficient. Significantly, the sharp- 
est declines in energy efficiency came with 
the development of central heating and air 
conditioning. The “architecture of the well- 
tempered environment” as Reyner Banham 


refers to it, depends entirely on mechanical 
forces to provide heating and cooling for 
comfort. It is an architecture that uses 
technology in the most inefficient way to 
overcome the energy deficiencies of glazing 
and overillumination. 

For a comprehensive analysis of the 
energy-saving potential of reusing existing 
structures vs. building anew, the computer 
models contained in the Federal Advisory 
Council on Historic Preservation’s study enti- 


tled Assessing the Energy Conservation Benefits of 


Historic Preservation should be reviewed care- 
fully (see p. 25). 


Incentives for investment and imagination 
Often much of the discussion among ar- 
chitects, engineers, and building owners 
about energy conservation remains energy 


Thomas 


Typical ASHRAE 
Energy Audit 


The major sections and 
items within each section 
of a typical ASHRAE- 
based code are: 


Design conditions 
Outdoor design tempera- 
ture. 
Indoor 
ture. 
Humidity. 
Ventilation. 


design tempera- 


Exterior envelope 
Maximum U-values of 
components (walls, roof/ 
ceilings, floors, doors, 
windows). 

Maximum overall U,-val- 
ues of walls, roof/ceiling 
assemblies, floors. 
Maximum overall ther- 
mal transmittance value 
(OTTV) for exterior walls 
and the roof/ceiling as- 
sembly. 

Insulation. 

Vapor barriers. 

Air infiltration at windows 
and doors. 


Mechanical systems— 
HVAC 

Sizing techniques. 
Ventilation shut-off or 
volume reduction. 
Minimum combustion ef- 
ficiency. 
Minimum 
performance (for heating 
and cooling). 

Air transport factor. 
Controls (temperature, 
humidity, zoning). 

Duct construction and in- 
sulation. 

Use of economizer cycle. 
Balancing. 

Piping insulation. 

Vapor barriers. 


Electrical power 

Power factor. 

Voltage drop. 

Lighting switching. 
Metering. 

Power consumption (mo- 
tors). 


Lighting 
Illumination levels. 
Lighting power budget. 


Service water heating 
Temperatures. 

Flow rates. 

Standby losses. 


coefficient of 


conversation because of perceived unsatisfac- 
tory payback figures. In today's highly 
inflationary economy, however, last year's 
“unfeasible” retrofit with a calculated pay- 
back of five years, for example, may be 
this year's "attractive" retrofit with a payback 
of three years. Consider, for example, that in 
the past year the price of heating oil in Mas- 
sachusetts has doubled, inflation has € 
ceeded 13 percent, the cost of insulation has 
increased 40 percent, etc. (this provides more 
than a 2:1 leverage in favor of insulation, by 
the way). These increases are far different 
from the inflation and discounting factors 
used by energy consultants in their 1979 cal- 
culations. It is clear, however, that in order to 
reverse the present trend to limited capital 
investment in retrofits to battle steeply rising 
energy costs in commercial buildings, we 
need some additional incentives. 


Buildings 

On the side of the designer, the government 
offered in 1979, and again this year, Appro- 
priate Technology (AT) grants to promote 
the development of building technologies 
that meet local needs using available skills 
and resources. In New England alone, in 
1979, 74 projects were funded with grants 
totaling $796,000; the average grant award 
was $11,000. It would be nice to think that 
architectural and engineering societies might 
consider increasing this seed money by re- 
turning to selected members a portion of the 
dues collected. 

On the side of the building owner, financial 
consultants in the public and private sectors 
disagree as to whether the incentive for the 
building owner should be "solar bank" sub- 
sidies in the form of low-cost loans, for 
example, or energy investment tax credits, or 
exemptions from property and sales taxes. 
The issue remains, however, that we need 
something to prime the pump of energy con- 
servation in the commercial building sector. 
The government and even some local banks 
have been fostering conservation in resi- 
dences using these incentives, while at the 
same time virtually neglecting conservation in 
commercial buildings by a conspicuous ab- 
sence of offerings. Yet, technically speaking, 
many of the actual construction. improve- 
ments for energy conservation in the com- 
mercial sector are often similar in nature, if 
not scope, to those in the residential sector, 
e.g., weatherization, ventilation reduction, 
etc. 

The Finnish government's recent strategy 
in the area of housing design may be an ap- 
propriate model for our governments 
strategy for national energy conservation. 


‘The Finnish solution was to create a tax ben- 
efit for the investor in housing below a 


stated size (100 sq m) and a tax penalty if 


above the upper bound of desired sizes (120 
sq m). This scheme has particular relevance 
vis-à-vis the upcoming Energy Performance 
Standards. Regardless of the difficulty de- 
signers of federally financed housing may en- 
counter at first in attempting to meet the 
BEPS Btu budget for the building, the provi- 
sion of a financial carrot at the end of the 
sticky design process, if the budget is not only 
met but undershot by a certain percentage, 
would certainly entice the investment and de- 
velopment communities alike and is worthy 
of further consideration. What may prove to 
be the decisive factor, of course, will be the 
ease, or lack thereof, of achieving the stated 
budget in the first place, and only experience 
in simulating a number of designs will deter- 
mine the practicality of Btu budget values 

The key to success in this endeavor, as with 
so many others, will be to entice the entre- 
preneurial spirit and Yankee ingenuity in all 
of us. This may mean using a diversified eco- 
nomic tool, one whose incentives might vary 
as a function of size of investment. Business 
owners, however small or large, need to know 
that their efforts at energy conservation are 
more significant than their electric meters 
and payback calculations may indicate, since 
they are all part of a larger plan. 


Cities 

It has been the experience of many DOE or 
other government administrators to observe 
less-than-complete success with energy con- 
servation programs when they have not been 
keyed to a well-defined, political/economic/ 
geographical unit, such as a municipality or 
town. The lack of cohesion results from in- 
herent duplication of effort within groups, or 
gaps between groups, unconsciously working 
in parallel. The newest attempt to unified 
conservation efforts beyond the scale of indi- 
vidual buildings is the selection of 17 cities in 
the United States as sites for a Comprehen- 
sive City Energy Management Program 
(CCEMP). This program, through its board 
of citizen advisors, will attempt to achieve a 
cohesive, multifaceted plan for each city tai- 
lored to the local set of conditions. 

The success of the communities of Davis, 
Ca, and Portland, Or, in significantly reducing 
energy use on a community-wide scale was 
the stimulus for this program. Needless to 
say, the service of architects on these (and 
other) citizen advisory boards would be a val- 
uable way to maintain a high professional 
profile and to assure that the newly de- 
veloped energy conservation practices are 
consonant with other design standards and 
regulations. 

Since the onset of the energy crisis in 1973, 
architects, engineers, and building owners 
have been working diligently to achieve lower 
costs and reduced energy consumption. The 
following case studies illustrate this point. 
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For the landmark Monadnock 
Building, Chicago, Il, it was 
found double glazing would be 
cost-efficient. 


Energy conservation in existing buildings 
Case Study No. 1: Monadnock Building, Chicago. 
The consideration for reducing energy use in 
the restoration and 
existing—and especially landmark—struc- 
tures is parallel to that for new structures 
and, in commercial structures, equally criti- 
cal. In certain cases the fact that a given 
landmark structure may be less efficient in 
terms of contemporary standards of space 
utilization or other aspects makes energy con- 
seryation even more critical. 

SOM 's 1979 studies for the complete resto- 
ration and commercial redevelopment of the 
famous Monadnock Building (designed by 
Burnham & Root and constructed, during 
1889-1893) was undertaken for Broadacre 
Management. This owner's representative 
was concerned with both architectural pres- 
ervation and viable commercial redevelop- 
ment. The following components and alter- 
natives were analyzed: double vs. single 
glazing, new vs. existing sash, insulation vs. 
uninsulated existing, masonry walls and roof, 
operable vs. fixed sash, centralized vs. de- 
centralized mechanical system, reduction in 
lighting levels, and electrical vs. natural gas 
service as the fuel source for environmental 
control. 

The principal finding of the SOM study 
was that the specific proportions, construc- 
tion, fenestration, site, and climate of an 
existing building render results that are dif- 
ficult to generalize. Second, especially in 
commercial structures, the detailed eco- 
nomics of development, of construction type 
and details of existing building, and the fuel 
escalation projections substantially affect the 
period over which cost benefits will be 
realized on energy-conserving first costs. 
Nonetheless, for the Monadnock Building, 
with 411,000 gross sq ft, 6:1 aspect ratio (400 
ft north-south, 65 ft east-west), 16-17 stories 
in height with 35 percent glazing and 65 per- 
cent heavy masonry, it was found that double 
glazing could be financed with energy sav- 
ings. It was also found that wall insulation 
could be justified if the interior finish of the 
exterior wall were to be replaced for other 
reasons, such as deterioration. A decen- 
tralized mechanical system might not only 
ease installation of new systems in an old 
building, but could permit savings in conver- 
sion time, and therefore energy use, if the 
owner and tenants could avail themselves of 
them. New sash or sealing of the existing sash 
to reduce crack section is essential to reduce 
infiltration, and could also show significant 
benefits. The existing character of the 
Monadnock Building also provided some 
benefits: the heavy masonry is clearly an asset 
in the Chicago climate because of the time-lag 
of its heat transfer, and the design of the bay 
windows shaped the interior space so that the 


rehabilitation of 


layout of lighting fixtures could be arranged 
to provide adequate light levels on work sur- 
faces but reduce general levels elsewhere. 

A constraint provided by the existing build- 
ing was the limited freedom in selecting the 
new windows. Reflective glass was considered 
and eliminated since it would not be required 
to attain ASHRAE 90-75 standards and 
would be damaging to the architectural 
character of the existing windows, which are 
recessed in the masonry. 

The rehabilitation/restoration work in the 
building, which is currently occupied, is to be 
phased as the new tenant lease agreements 
are formulated. The elements slated for 
complete restoration are the exterior walls, 
cast-iron storefronts, first-floor lobby, and the 
famous castiron stairs. Tenant standards 
proposed for the refitting of the building 
were generated using contemporary rendi- 
tion of the original building scale, including 
original door heights and proportions. 

It is worthwhile to note that the SOM office 
proceeds through a predesign energy study 
on all renovations, whether a small library or 
a large office building. Their energy studies 
include in-house computer simulations using 
the TRACE and ASHRAE (APEC) pro- 
grams. 


Case Study No. 2: Baltimore City Hall, Md. 

The Baltimore City Hall (P/A, Noy. 1977, 
p. 76) underwent a program of restoration 
and renovation during 1974-76 by Architec- 
tural Heritage-Baltimore (Thomas Amsler, 
Charles Hagenah, and Kenneth MacLean) in 
joint venture with Meyers & D’Aleo Archi- 
tects. Their initial feasibility study was re- 
soundingly supported by public referendum 
for a bond issue to upgrade the 1875 struc- 
ture. With its 2-4-ft-thick, marble-clad, ex- 
terior masonry walls, interior brick bearing 
walls, and vaulted brick coffers, the Balti- 
more City Hall is a premier example of a 
high-mass building and, thus, the time lag of 
its thermal response is of great significance. 

Data compiled from similar heavy masonry 
structures at Harvard University indicate that 
the technique of night setback of thermostats 
is successful and appropriate for low-mass 
structures but not for high-mass structures 
where their storage of solar energy gained 
during daylight hours is reradiated at high 
levels during the evening hours. Lightweight 
buildings with their near-instantaneous heat 
gain and heat loss can be set back to 55 F, for 
example, and actually reduce consumption 
whereas in the high-mass building the struc- 
ture will be heating itself above this level and 
therefore the automatic thermostat controls 
cannot be justified. 

This lesson in thermal logic underscores 
the fact that different design strategies are needed 
for different buildings and that rules of thumb 
or other shortcuts in thinking should be 
applied judiciously. 

Existing wood shutters located on the inte- 
rior at the edge of the deep window recesses 
were stripped and refinished during the 
building renovation. After having been ren- 
dered inoperable by being painted shut over 
the years, the operable shutters are now of 


valuable assistance in controlling indoor 
temperatures due to direct solar gain. 

Other significant energy conservation 
measures were gained from the addition of 
insulation to the deep, uninsulated attic at the 
top of the Mansard roof, and through the use 
of heat recovery between fan-coil units at the 
perimeter piped separately from units in the 
interior zone, connected to a cascading chiller 
system (designed by R.G. Vanderweil En- 
gineers of Boston). 


Case Study No. 3: Mechanics Hall, Worcester, 
Ma. 

A historic concert hall (P/A, Nov. 1979, p. 84) 
constructed in 1857 was restored and ex- 
panded in 1978 by Anderson Notter 
Finegold in response to strong community 
support to upgrade the building by meeting 
current safety and comfort standards while 
preserving the excellent acoustics of the hall. 
In order to provide adequate life safety for 
the audience of 1500 seated on the third floor 
of a wooden structure, a new lobby was con- 
structed at the rear of the existing building. 

This "solar greenhouse" is now a major en- 
trance of equal importance to the historic 
front entrance, because of the location of the 
present parking areas and changes to the 
downtown pedestrian and vehicular traffic 
patterns over time. The angular addition, 
which follows the property line, serves three 
primary functions: as entrance, additional 
egress (stairs and elevator access for the 
handicapped), and lobby for overflow 
crowds. In addition, because of the architect's 
use of glass full height for the exterior wall of 
the lobby, the space is used for meetings and 
exhibitions. The glass allows the lobby to ad- 
vertise its functions at night, and during the 
day to conserve space-heating energy for the 
restored building by acting as a direct gain; 
passive solar collector. While there is a 
mechanical system to serve the lobby, it is not 
used at all on sunny days, and studies are now 
being made to consider recirculating the 
passively heated lobby air to other areas of 
the building requiring heat. 

Anderson Notter Finegold's joint interest 
in energy conservation and historic preserva- 
tion has led them to work currently with a 
community group on a federally funded 
demonstration project to explore the passive 
solar and energy conservation potential in 
rehabilitating existing urban multifamily row 
housing. Still in design, a portion of the ex- 
terior masonry walls will be covered with 
translucent insulated sandwich panels and 
will also incorporate active solar rooftop col- 
lectors for domestic hot water, reflective 
mirror-finish aluminum blinds, operable in- 
sulated shades for additional nighttime con- 
servation, and new double- or triple-glazed 
sash. Although this project involves strictly 
residential uses, there are direct and impor- 
tant ramifications also for multiuse or strictly 
commercial functions in existing masonry 
buildings which are common to many other 
downtown "Main Street America" streets. 


Chart shows differences of night- 
time setback for high- and low- 
mass buildings. 


- 


gressive Architecture 4:80 


€» Pro, 
e 


gressive Architecture 4:80 


& Pro, 


- 
[n 


Case Study No. 4: One firm's experience. 

Despite successes in promoting energy con- 
servation design services, Vitetta Associates, 
an AE firm with offices in New Jersey, 
Pennsylvania, and Massachusetts, has discov- 
ered that most clients, whether public or 
private, develop attitudinal obstacles in 
evaluating capital expenditures for energy 
conservation purposes alone, even when the 
calculated paybacks are within a feasible 
range. These obstacles, however, are over- 
come when other architectural factors come 
into play, such as considerations of improved 
space utilization or expansion, change of use 


Refitting for conservation 


At Haverford Jr. High School, 
Haverford, Pa (below), fuel con- 
sumption is 30 percent lower 
after replacing 600 deteriorating 
windows and upgrading heating 
and environmental control sys- 
tems. 
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The Gillette Company pays $20 
million to generate $2 billion in 
sales—without an energy- 
conservation program, an addi- 
tional $10 million would be 
Spent. 


or irreparable construction (the most notable 
example of the latter being windows begging 
for replacement because of old age, poor 
maintenance, or faulty installation), 

At Haverford Jr. High School, Haverford, 
Pa, after upgrading the school’s aging heat- 
ing and environmental control systems and 
replacing more than 600 deteriorating wood 
windows, fuel consumption is said to be at 
least 30 percent below that of prerenovation 
levels. In refurbishing the 50-year-old build- 
ing from roof to boiler room, the architects 
revamped the entire heating plant, replaced 
duct work and piping, improved ventilation 
in shop areas, and installed. sophisticated 
zone heat controls and thermostats through- 
out the 116-room facility. Renovations to the 
heating plant included the installation. of 
three new oil burners and replacement of the 
fire box in each of the three boilers. The ini- 
tial phase of the renovation was completed at 
a cost well below the $3 million budgeted for 
the work and included the purchase and in- 
stallation of double-glazed replacement win- 
dows. Besides increasing energy efficiency, 
the architects also updated the school's light- 
ing system, relocated and expanded the li- 
brary and industrial arts facilities, and 
designed an elevator to provide access for 
handicapped at five levels. 

In upgrading the lighting system the archi- 
tects called for more than 1200 new recessed 
fluorescent light units for classrooms and 
corridors and an additional 20 exterior flood- 
lights. To avoid major disruptions in the edu- 
ational program, more than 100 workmen 
were assigned to the fast-tracked job during 
the summer recess. As a result, at least 95 
percent of the work was completed in time 
for the school reopening in September. 

Replacing a 50-year-old roof on a 6-story 
light manufacturing facility for RCA in Cam- 
den, NJ, meant a costly investment. Since the 
company would have to remove and reset 34 
air-cooled compressor/condensing units that 
were scattered across the roof, it sought a less 
expensive alternate means of providing com- 
fortable cooling for the 560,000-sq-ft plant. 
In the redesign study, the architects learned 
that installing a new central-station direct- 
expansion screw-compressor system would 
cost about the same as resetting the existing 
condensing units. On the basis of this study, 
the company removed the rooftop units and 
purchased and installed a 300-ton direct- 
expansion screw-compressor evaporative- 
condenser system. The equipment has re- 
duced power, operating, and maintenance 
costs by approximately $45,000 per year. In- 
stalled in the tower section of the building, 
the package uses all existing air handlers, 
ductwork controls, and refrigerant piping up 
to the fifth floor. The system supplies the 25 
existing air handlers which in turn distribute 
à total connected cooling load of 208 tons. 
Suction and liquid piping, mounted on the 
ceiling of the fifth floor, can be tied into addi- 
tional air handlers in the building by running 
branch piping from valves designed for that 
purpose. Most of the mechanical problems 
experienced with the old units have been 
eliminated. Preliminary data indicate that 


power use has dropped 44 percent, resulting 
in an annual saving of approximately $15,000 
in electricity. The equipment has also re- 
duced demand charges. Maintenance has 
been reduced accordingly and lower mainte- 
nance material costs are expected to cover the 
labor costs. 

Vitetta Associates has developed a com- 
puterized program for the purpose of 
evaluating existing building facilities for re- 
cycling purposes as well as for long-term 
maintenance schedules. The need to optimize 
the utilization of existing investments in 
terms of brick and mortar has required that 
architects become increasingly involved in the 
evaluative process to determine the optimum 
use of existing facilities as well as long-term 
need. In response to the specific needs of the 
New Jersey Department of Education, Vitetta 
Associates has evolved a computerized facility 
survey program based on a dictionary of 
items found in the mechanical, electrical, and 
structural aspects of facilities. The com- 
puterized program is based on a work item 
code and unit cost (dollar) take off, which are 
documented on inspection reports done by 
relatively untrained instructors. This utilizes 
basic appraisal techniques rather than high- 
level technical skills. A critical portion of the 
computer program includes an evaluation of 
insulating values of all components, life-cycle 
costing for improvements to these compo- 
nents or their replacement, and the impact of 
these long-term improvements on the operat- 
ing cost. The system involves a detailed, item 
by item cost appraisal for all remedial work, 
as well as a methodology for determination of 
replacement, modification, or recycling deci- 
sions. 

The same program surveys and evaluation 
techniques are being applied in a crash pro- 
gram being undertaken for the Philadelphia 
Naval Shipyard in which 248 existing facili- 
ties are being evaluated and recommen- 
dations are being made for remedial meas- 
ures. A large portion of these remedial ef- 
forts is being directed at energy conservation 
including window replacement, additional in- 
sulation, and other methods of weather pro- 
tection. The life-cycle costs of these im- 
provements is being analyzed. A proposed 
budget and maintenance program will be 
evolved from it. 


Case Study No. 
worldwide. 
Energy conservation measures of the Paper 
Mate Pen Company involved some of its 50 
plants in 26 countries. A corporate energy 
strategy was initiated in 1973, and the fruits 
of the company’s labors have become notable: 
a 38 percent saving worldwide, with savings 
at one facility (500,000 sq ft) as high as 44 
percent. 


5: The Gillette Company, 


Despite the use of different manufacturing 
equipment and different building envelopes, 
and given the widely differing climates from 
Spain to Minnesota, the energy-conservation 
strategies employed, which have been tai- 
lored to each particular set of circumstances, 
have been extremely successful. The quality 
of corridor and office lighting fixtures in the 
300,000-sq-ft headquarters has been reduced 
with no loss in work area lighting intensity; 
high pressure sodium lamps have replaced 
fluorescent fixtures in manufacturing plants; 
heat recovery from compressors has pro- 
vided space heating for warehouses; water 
consumption has been carefully tracked with 
recirculation savings equal to 417 million gal- 
lons per year (the annual water usage of 
10,000 homes). All this, and the Paper Mate 
Pen and Safety Razor of 1980 work as well as 
the 1973 vintages. 

To put the energy conservation in even 
truer focus, Gillette’s annual expenditure for 
energy is now only approximately one 
percent—$20 million to generate $2 billion in 
sales. Without their energy conservation pro- 
gram, an additional $10 million per year (!) 
would be spent, with a calamitous effect on 
earnings per share. 


Conclusion 

As stated by Dr. Edward Teller, Nobel 
Prize-winning physicist, in his newest book 
Energy from Heaven and Earth: "No single pre- 
scription exists for a solution to the energy 
problem. Energy conservation is not enough. 
Petroleum is not enough. Coal is not enough. 
Nuclear energy is not enough. Solar energy 
and geothermal energy are not enough. New 
ideas and developments will not be enough 
by themselves. Only the proper combination 
of all of these will suffice." 

His clarion call for a pluralistic approach, 
one that will take advantage of indigenous 
resources as well as foster new synergistic 
technological developments, should be music 
to the ears of creative building designers. We 
are standing now at the brink of a new era 
which, undoubtedly, will shape new roles and 
opportunities for professionals. As in previ- 
ous eras, architects should not hesitate to pick 
up the reins of leadership. 

For the benefit of those architects who in 
the past, at the request of their clients, have 
laid energy pigs at the altar of first cost, hark: 
a new world is evolving wherein the hereto- 
fore sacred first costs are giving way to life- 
cycle costs. A significant moving (or inertial) 
force is clearly the banking community. 
However, that community cannot intuit what 
needs to be done. It is up to architects to per- 
suade. We can no longer afford to bemoan 
our fate like some chorus in a Greek tragedy. 
The long range choice is to sharpen our skills 
on the cutting edge of technology or to be- 
come fossilized by the Fossil Fuel Age of 
Design—a mere 200-year flicker of the eye of 
history. 
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This chart shows the relative con- 
tribution of infiltration sources 
in a typical residence. (From 
Electrical World, Nov. 1, 
1978.) 
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Library, 
New Rochelle, NY. 


An energy-efficient library 
incorporating part of an old 
garage shows there are more 
avenues to conserving than 
might be considered. 
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The new library was seen from its 
beginning as a focus for revitali- 
zation of the downtown. It is 
having that effect, but because 
various firms are involved in im- 
plementation of building refur- 
bishing and new planting, the 
work is not proceeding precisely 
as shoum in the master plan. 


Levels of conserving 


When considering the many avenues open 
for energy conservation through building de- 
sign, it is now increasingly recognized that the 
way is no longer limited simply to the pros- 
pect of reducing fuel consumption. At a 
broader scale, we now realize that conserva- 
tion can also mean reusing, or making better 
use of, resources that already exist. In this 
respect, an existing building or even an entire 
city can, regardless of their age, be seen as 
valuable resources that already have consid- 
erable amounts of energy invested in them in 
terms of such things as materials, original cost 
of labor for construction, and even years of 
past maintenance. We now realize that all of 
this need not necessarily be thrown away, and 
it is the acceptance of just such an idea that 
has a great deal to do with the new 67,000- 
sq-ft library in New Rochelle, NY. 

From its inception, the library scheme was 
seen not only as an opportunity for reusing 
something that already existed, but also as the 
focus for revitalization of the town's decaying 
urban center, which was itself considered a 
valuable resource that could be lost if some- 
thing were not done about it fairly quickly. 

The story goes back to the 1970s when, 
over a period of seven years, New Rochelle 
lost three of its major department stores. 
Other nearby communities had outstripped 
the town in terms of new retail development 
and had attracted the more moneyed buyers, 
leaving New Rochelle with a population un- 
able to support the retailers in the manner to 
which they had become accustomed. In 1975, 
however, an AIA R/UDAT visited the city, 
and a year after its recommendations were 
made, the community started a new $20- 
million capital improvement plan and re- 
vitalization effort. With funds coming from 
federal, state, and local sources, this com- 
prehensive scheme was able to encompass a 
facade improvement program (40 storefronts 
have been refurbished to date), and an exten- 
sive pedestrian walkway system incorporating 
two new urban plazas. At the center of the 
plan, destined to become the focal point for a 
city that had previously had none, was to be 
the new library/cultural center complex fac- 
ing one of the new plazas. 

Pomeroy, Lebduska Associates, who were 
architects for the library with associated ar- 


chitect Fred W. Lyon, were also responsible 
for the town's new master plan. As a conse- 
quence, they were able from the beginning to 
integrate the building and the town into a 
more successful union than is perhaps usually 
the case. In fact, as Lee Harris Pomeroy ex- 
plains it, the plan of the library was actually 
generated from the plan of the town, and this 
alone accounts to a considerable extent for 
the building's formal success. 


The library 
Ihe library is divided into two sectors, which 
are basically the public and private zones of 
the building. The 4000-sq-ft public zone of the 
main lobby could be seen as oversized in rela- 
tion to the rest of the building were it not for 
the fact that this area serves not only as a 
lounge, but also as an exhibition space, a cof- 
fee shop, and a lobby for the auditorium. 
This space is the major key to the building's 
successful integration with the city, since it is 
actually an extension of one of the new 
pedestrian walkways. The lobby extends 
from the front plaza, through the building, to 
the 150-seat public auditorium, ending by an 
entrance near the small plaza at the rear of 
the building. Opposite the main lobby is the 
actual library portion of the building, which 
can be closed off by a rolling screen when 
needed, leaving the public spaces free for 
nighttime or other off-hour uses. 

With the plaza in front (which can be used 
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for summer activities), with the interior 
pedestrian walkway, the auditorium, and its 
increased library capabilities, the facility has 
unquestionably taken on the role as a focal 
point of the city as was hoped. But in addition 
to this, and because of it, the library and its 
main plaza are also beginning to have a direct 
and positive effect on the buildings nearby. A 
number of exteriors have already been re- 
furbished, and some store owners who were 
opposed to the plaza and walkway system in 
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the beginning have now opened new en- 
trances facing those amenities. 

Not only has the library encouraged reap- 
praisal of that which is around it, however, 
but it also has become its own best advertise- 
ment for encouraging the reuse of what al- 
ready exists. The main library section of the 
building is housed in a recycled automobile 
garage, which makes up about 60 percent of 
the entire complex. From this older struc- 
ture, the stacks are “hung” over the lobby (to 
free it of columns) in an arrangement that 
defines a three-story skylit gallery. The read- 
ing rooms, browsing areas, circulation desks, 
and offices are in the recycled building, 
where the low ceiling heights have been offset 
by introducing a series of new double-height 
spaces, by exposing the coffered ceiling, and 
by creating a wide, skylit central stairway. 

The building, however, is not only an ad- 
mirable example of intelligent conservation 
policy through its encouragement of revitali- 
zation around it and through its own use of 
recycled materials. In the most conventional 
understanding of the meaning of energy con- 
servation through building design, the library 
is a model of good sense. Inextricably woven 
into its design is a major energy-conservation 
program. This includes a life-cycle program 
incorporating low-level task lighting, auto- 
matic switching, natural ventilation through 
operable windows, 100 percent fresh air ven- 
tilation through the air-handling system, 
double-glazed insulated windows, and the use 
of the plaza fountain as a heat sink. In addi- 
tion, the exterior walls are highly thermally 
efficient; their panelized masonry skin is 
composed of white glazed porcelain tiles pre- 
set into a 6-in.-deep factory-cast concrete sys- 
tem that also includes two inches of insula- 
tion, plus gypsum board. 

A new space frame will soon begin con- 
struction at the south side of the building. 
This will support a 6500-sq-ft system of flat- 
plate solar collectors, for which the under- 
ground storage tanks are already in place, 
that will heat and provide hot water for the 
building. In addition, this new extension of 
the library will also enclose a new neighbor- 
hood market to be installed under the space 
frame. When all is completed, the New 
Rochelle facility will function at all levels of 
conservation: as a progenitor of the revitali- 
zation of the urban fabric, as an example of 
the intelligent reuse of existing materials, and 
as an energy conserver in the conventional 
sense. [David Morton] 


Data 

Project: New Rochelle Public 
Library and Plaza, New Ro- 
chelle, NY. 

Architects: Pomeroy, Lebduska 
Associates, New York, NY; Fred 
W. Lyon Associated Architects, 
New Rochelle, NY. Design team: 
Lee Harris Pomeroy, John 
Lebduska, Jane Siris, Oscar 
Jobmann, Richard Foley. 
Downtown master plan: Pome- 
roy, Lebduska Associates. 

Site: urban lot in central busi- 
ness district; building mall de- 
veloped as extension of new 
east/west pedestrian walkway sys- 
tem. 

Program: new library, de- 
veloped closely with new master 
plan to become central focus and 
cultural center intended to en- 
courage revitalization of decay- 
ing downtown. 

Structural system: reuse of 
existing garage structure of steel 
frame and reinforced concrete; 
new steel framing system hung 
from old structure to free new 
lobby of columns. 

Major materials: exterior wall 
skin of precast concrete panels 
with glazed ceramic tile cast into 
each unit, double glazing. 
Mechanical system: conven- 
tional system to be supplanted by 
system of flat-plate solar collec- 
tors with solar-assisted absorp- 
tion chillers. 

Consultants: Vreeland and 
Guerriero, landscape; Pomeroy, 
Lebduska Associates, interiors; 
Zorab Vosganian Associates, 
structural; Jack Green As- 
sociates, mechanical; Euclides 
Photios Theoharidies, graphic 
designer; Howard Brandston 
Lighting Design, Inc., lighting; 
Intechnology Inc., solar systems; 
Richard Chaix, fountain con- 
sultant. 

Client: New Rochelle Develop- 
ment Council and City of New 
Rochelle, NY. 

General contractor: Polera 
Construction Co., Construction 
managers. 

Cost: $6,000,000 includes fur- 
nishings and interior finishes of 
67,000-sq-ft building, new out- 
door plaza, site work, landscap- 
ing. 

Photographs: Ezra Stoller © 
ESTO. 


New stairwell in reused garage 
(above right); main library mall 
(right); reading area with task 
lighting (far right). 
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He wanted to control costs. So we put it all together 
for a surprisingly economical price. 

The result is Thermizer—a remarkable new ther- 
mally improved framing system that permits flush 
glazing from either interior or exterior. 

In certified tests for air infiltration and water pene- 
tration, Thermizer performed substantially better than 
industry standards require. In thermal tests, the 
warmest part of the glass was always colder than the 
coldest part of the metal. And Thermizer is versatile 
enough for both single- and multi-story building 
applications. 
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FROM BECOMING THE 
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Jut good as se features are, what Thermizer 
does for the co r makes it even better: Horizontal 


members run in front of vertical mullions, so the number 


of horizontal joints is substantially reduced. Dry glazing 
reduces erection time even further. And simple clips 
replace troublesome screw-and-clip connectors. 
Thermizer eliminates the need for special expansion 
members too, since allowances are built into this 
forgiving system. And it can be ordered in stock 
lengths or custom-fabricated for special requirements. 
Why not find out more about this and other 
lUBELITE" products bv calling David Rera ane 
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additional data on Thermizer. The exciting hig! 
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deadline as it is on an architect’s eyes. 
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Pella Triple Glass Insulation System* 
U Value, .31 
R value, 3.23 
Shading coefficient, .82 


Now there's an economical answer to severe weather conditions . . . 


Tri 
insu 


Here's Pella's latest energy-saving exclusive . . . the 
Triple Glass Insulation System. A single fixed pane of 
glass outside, a removable panel with double insulat- 
ing glass inside, and a full 3⁄4” of insulating air space 
between. This combination provides superior energy 
efficiency. And the price is very reasonable. 

Other Pella package options for energy-economy 


The Double Glass Insula- 
tion System outperforms 
welded insulating glass, 
yet costs less per window. 
(U value, .41; R value, 
2.43; shading coefficient, 
88)* 


Solarcool® Bronze Glass 
in the removable interior 
panel can cut cooling 
costs. (U value, .41; R 
value, 2.43; shading co- 
efficient, 59)“ 


ficient, 


Pellas mew 
Glass 


Slimshade®, set between 
the panels of the Double 
Glass Insulation System, 
cuts heat loss and solar 
heat gain. (U value, .39; R 
value, 2.56; shading coef- 
34)* 


are described below. Pella offers more energy-con- 
serving options than any other major wood window 
manufacturer. All these options plus many other ef- 
fective features mean a Pella package offers you the 
flexibility necessary to design efficient buildings for a 
wide variety of climates, sites and functions. 


Solarcool and Slimshade 
can be combined for en- 
ergy efficiency plus glare 
reduction with Slimshade 
open. (U value, .39; R val- 
ue, 2.56)* 


Triple Insulating Glass, 
ideal for large fixed units 
and sliding glass doors, 
provides outstanding en- 
ergy conservation. (U val- 
ue, .35; R value, 2.86; 
shading coefficient, .74)* * 


*Pella Clad Casement 2048 was used for testing. U and R values are given for the total unit. Slimshade data is for white slats tilted 30-45*. In- 
formation based on one or more of the following: ASHRAE Handbook of Fundamentals 1977; testing by Yellott Solar Energy Laboratory; 
testing by Rolscreen Company; testing by Dallas Laboratories; information supplied by P.P.G. U Value data based on: Outside temperature — 


O°F; inside temperature — 70°F; outside wind velocity — 15 MPH 
**Data based on Pella Large Fixed Clad Casement 6068 


For more detailed information, use this coupon to send for your free copy of our 28-page, full 
color catalog on Pella Clad Windows & Sliding Glass Doors. Call Sweet's BUYLINE number or 
see us in Sweet's General Building File. Or look in the Yellow Pages under "windows", for the 


phone number of your Pella Distributor. 


Name 


Firm 


Address 


City "à A State 


Telephone 


Mail to: Pella Windows & Doors, Dept 


00 Main St 


(€) Rolscreen Co. 1979 


LJ 
available throughout Canada. This coupon answe'ed within 24 hours 
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Otis Introduces 


Elevonic 101... 


Astepintothe future that saves 
time, energy and money. 


Revolutionary in concept and designed using the 
latest elevonics* technology to provide the most 
economical operation, the new Otis Elevonic 101 
microcomputer elevator control system vastly 
improves passenger travel time, reduces installa- 
tion and adjustment time, conserves substantial 
quantities of energy and improves reliability. 


New Generation Microcomputer 

Otis HR gearless elevator systems, equipped with 
Elevonic 101 controls, can, for the first time, com- 
puter-control every aspect of elevator operation 
— velocity, position, direction, passenger travel 
and waiting time, door operation, car assignment 
in a group, energy usage and system diagnos- 
tics. Truly anew generation of elevator control 
—unmatched by any other system available. 


Demand-Response Operation 

The Elevonic 101 is unique among elevator control 
systems. It is the only system that can instantly 
and precisely react to actual traffic demands all of 
the time. 

It's software based, so it can be easily repro- 
grammed without replacing expensive hardware 
if a building's needs change. The result is un- 
equaled performance and passenger conven- 
ience and comfort coupled with outstanding 
operating efficiency. 

Average passenger waiting time can be as much 


asone third less than our best previous equipment. 


Energy-Saving SCR Drive 

Silicon controlled rectifier (SCR) motor drives use 
about 30 percent less energy than motor gener- 
ator sets. They use no power at all when the ele- 
vators are at rest. That means improved energy 
management and lower building operating costs. 


Precise Floor Landing Stops 

Elevonic 101 eliminates the large electromechani- 
cal position selector. A solid state transducer 
system measures car hoistway position to within 
1/32" and provides continuous, dependable 
leveling accuracy. And, it automatically compen- 
sates for building compression. 


Reduced Installation Time 


The exclusive software-based controls are simu- 
lated, tested and adjusted prior to delivery. Total 
installation and adjustment time can be reduced 
by as much as 20 percent. And that's not all. 

Multiplexing— transmitting severalsignals simul- 
taneously over a single wire—has reduced trav- 
eling cables from an average of three cables, each 
carrying about 70 wires, to a single cable with 
about50 wires, further reducing installation time. 

These are only a few of the major improve- 
ments that elevonics has enabled us to engineer 
into our new Otis HR gearless equipment. 
Others include reduced machine room space, 
smoother, faster door operation, reduced ele- 
vator downtime and additional ways to maximize 
energy efficiency. 

We've given you just part of the Elevonic 101 
story. For the full story on the Elevonic 101 
control system, call your local Otis office to see 
how it can save you time, energy and money 
on your next project. 


*Elevonics is the science of moving people and 
products through the use of advanced elevator and 
microelectronic technology. 


OTIS ELEVATOR COMPANY 
Mz Subsidiary of 
TECHNOLOGIES 
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This newest of the 

“Landmark®” series, 

1811, features the 

patented Lennox 

two-speed compressor 

i that allows the unit to 

more closely match the cooling load. 

Conventional units always run at full 

speed when cooling is needed—even 

light amounts of cooling. The result: 

they use more energy than necessary 
as much as 80% of the time. 

The Lennox HS11 eliminates 

these “overkill” periods by switching 

to low speed during less demanding 


3%. 
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conditions. When the compressor 
shifts from 3500 rpm to 1750 rpm, the 
unit consumes approximately one- 
half the electrical energy used at high 
speed. This two-speed operation not 
only provides more efficient energy 
utilization, but extends the life of the 
units compressor. 

Available in 4 and 5 ton sizes, 
the HS11 offers other special features: 


Extra large wrap-around condenser 

coil for maximum cooling capacity 

* All copper tubing 

* Factory-installed, solid-state con- 

trols 

Super quiet operation 

Rooftop or ground level mounting 
The HS11 offers unique selling 

benefits for quality home builders and 

light commercial customers. 

For complete information on 
the HS11 two-speed air conditioning 
system and optional equipment, write 
Lennox Industries Inc, PO. Box 
400450, Dept.096, Dallas, TX 75240. 
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Energy conscious 
consumption 


Jay L. McGrew 


The human mind and 
body have a tremendous 
potential to compensate 
for the errors in our 
buildings. Carefully in- 
strumented research 
throughout the country 
has produced a striking 
conclusion, 


Jay L. McGrew, Ph.D., is 
president of Applied Sci- 
ence and Engineering and 
of the Vertical Tube Reac- 
tor Corporation, both in 
Englewood, Co. He is in- 
volved in many energy- 
related projects such as the 
study and improvement of 
the thermal performance 
of commercial and resi- 
dential buildings. The ef- 
forts of his firms in many 
states often entail testi- 
mony to legislative groups 
on energy matters. Prior 
to establishing his own 
firms in 1971, McGrew 
was the Chief of the Heat 
Transfer R & D Labora- 
tory at Martin Marietta in 
Denver, where he directed 
several aerospace pro- 
grams. 


The two-legged thermostat 


Each animal is specialized to function effi- 
ciently under its own set of "thermal" envi- 
ronments. In general, temperature is con- 
trolled by altering the rate of heat loss to 
match heat production, but a limited ability to 
alter heat production based upon tempera- 
ture is exhibited in some animals. Shivering, 
for example, in humans, dogs, and certain 
other animals is an attempt to increase heat 
production in cases of subnormal body temp- 
eratures. Heat loss, which can be varied over 
broad limits in warm-blooded animals, de- 
pends upon the combined mechanisms of 
radiation, convection, conduction, and evap- 
oration. 

Physiological studies have shown that over 
long time periods the human species has a 
great ability to adapt to very diverse climates. 
Consider, for example, the extremes of the 
Eskimo and the Negro. The Eskimo is physi- 
cally adapted to succeed in the Arctic climate. 
He is short and rather stocky, with short 
fingers and extremities. He has a great ability 
to develop subcutaneous fatty tissue for insu- 
lation and the gastronomical ability to digest 
large quantities of energy-producing fat. The 
Eskimo has been described by various au- 
thors as being quite comfortable while mostly 
bare in an igloo at 32 F. 

The Negro is physically adapted to the hot, 
humid climate of the Equatorial regions. As 
contrasted to the Eskimo, the Negro is 
characterized by much greater height, with 
extended extremities which increase heat 
loss, and little if any fatty tissue on those ex- 
tremities. The Negro has a highly developed 
and efficient perspiration system, permitting 
him to effectively cool and maintain physical 
activity under extremely hot conditions. Per- 
sons from other geographical origins gener- 
ally fall between these two extremes in their 
ability to tolerate heat or cold. 

Within a given human group of common 
geographical origin, both systematic and 
random variations exist in the ability of the 
individual to adapt to the environment. In 
general, the younger individual tends to have 
a higher metabolism rate per pound of mass 
and a smaller surface area. Thus the younger 
person, producing more heat and losing less, 
is comfortable in cooler environments. As the 
person ages, the metabolism rate decreases as 
the surface area increases and the individual 
tends to require somewhal warmer tempera- 
tures. As a general rule, females have some- 
what lower metabolism rates and also higher 
ratios of surface area-to-heat production than 


men. Thus females generally tend to prefer 
somewhat warmer temperatures than men of 
the same age and origin. The metabolism rate 
of females decreases more rapidly with in- 
creasing age than does that of the male. 

In addition to the problem of maintaining 
constant temperature in the hypothalamus of 
the brain by losing heat at a rate almost equal 
to the rate of production, the feet, hands, and 
exposed portion of the head pose special 
problems in maintaining physical comfort. 
The body uses these three areas as special 
variable heat exchangers in maintaining 
hypothalamus temperature. If the brain 
senses a temperature rise due to increased 
physical activity or other factors, the 
peripheral artery system in these areas is di- 
lated somewhat and warm blood is circulated 
closer to the surface, thus increasing cooling. 
Similarly, if the hypothalamus senses tem- 
peratures below normal, constriction of the 
peripheral arteries occurs. * 
Human comfort 
Since the flow of blood to these three heat 
exchange areas might be greatly reduced or 
perhaps even stopped under conditions of 
extreme cooling, and such an event would, if 
continued, result in freezing and loss of the 
extremities, these areas are liberally covered 
with temperature sensors. Thus, the indi- 
vidual senses a feeling of cold and discomfort 
if the extremities are cold even though the 
body core temperature is proper. Comfort 
then is nature's way of informing the indi- 
vidual about the condition of various body 
areas and urging some corrective action to be 
taken, Feet, hands, and exposed portions of 
the head are the primary "comfort sensing" 
zones. 

Stratification: During cold weather, a surpris- 
ingly large vertical temperature gradient will 
exist in a typical room. Our measurements in 
various buildings show that temperature dif- 
ferences of 10 F to 20 F are very common. 
Thus with a mid-room temperature of 70 F at 
the thermostat, the floor might be 60 F or 
even cooler. Many individuals will experience 
serious discomfort with their feet in 60 F air 
even though on the average the room is at 70 
F. Older individuals will generally experience 
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greater discomfort than 
under such conditions. 

Vertical temperature stratification in cold 
weather results primarily from the effect of 
windows, infiltration, and room heating. A 
boundary layer of cold air flows down past 
the window and forms a horizontal layer of 
cold air at the floor. Cold air from the open- 
ing of a door will cause the same effect. Heat 
introduced into the room causes an upward 
flow of warm air. Thus, stable vertical tem- 
perature stratification occurs in cold weather. 
Sustained vertical air mixing will transfer 
heat to the floor, thus reducing the tempera- 
ture gradient and increasing comfort. Our 
experiments have shown that it is necessary to 
duct air from near the ceiling and exhaust it 
at the floor at a volumetric flow rate equiva- 
lent to 1/20 of the room volume per minute to 
adequately reduce the vertical temperature 
gradient in cold winter weather. This vertical 
mixing is particularly important in cases of 
vaulted ceilings, large glass expanses, or fre- 
quent door openings. Proper mixing permits 
the building to be operated somewhat cooler 
during winter while actually increasing com- 
fort, since floor temperatures are raised and 
ceiling temperatures are decreased. 
Radiation: Cool air flowing past the human 
body can cause excessive heat loss and dis- 
comfort. But radiation heat loss can also 
cause discomfort. Under normal circum- 
stances a typical individual might radiate be- 
tween 5 and 10 Btu per hour per square foot 
of surface exposed to the environment, and 
sufficient blood circulation can occur to 
maintain a comfortable temperature over the 
exposed surface. If, however, reduced circu- 
lation occurs, for example, because of con- 
striction of the peripheral artery system re- 
sulting from general cooling of the body, or a 
cold radiation absorption surface is “seen” by 
the exposed body surface, low surface tem- 
perature and attendant discomfort will result. 
The figure next page indicates the relation- 
ship between comfort and the thermal energy 
which must be supplied to the radiating ex- 
posed body surface, the temperature of the 
cool absorbing surface. 

It should be remembered that a comforta- 
ble surface temperature for one individual is 
not necessarily comfortable for another. If, as 
an example, a particular individual perceives 
50 F skin temperature as "comfortable," 
which is reasonable, and has a blood circula- 
tion capability adequate to deliver approxi- 
mately 8 Btu per hour to each square foot of 
exposed skin, then that individual will gener- 
ally experience comfort radiating to an ab- 
sorbing surface at or above 40 F. If, however, 
the absorbing surface drops below 40 F, the 
individual experiences discomfort due to cold 
exposed-skin temperature. 

A very common example of discomfort due 
to radiative cooling is the individual sitting 
next to a window on a cold winter day. The 
temperature of a single pane of glass tends to 
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be somewhere near the average of the indoor 
and outside temperatures under calm, sun- 
less conditions. For example, at night with no 
wind, if the room air is 70 F and the outside 
temperature is 0 F, the glass temperature will 
be about 35 F. Most individuals will be quite 
uncomfortable while close to such a cool sur- 
face. If, on the other hand, the outside air 
temperature were 30 F, the glass temperature 
would be near 50 F, and most individuals 
would feel comfortable in spite of the radia- 
tive effect. The downward descending layer 
of cool air in such conditions leaves the bot- 
tom of the glass at about the average glass 
temperature and forms the cold boundary 
layer on the floor as described earlier. Thus, 
the individual might not experience discom- 
fort because of direct radiative skin cooling, 
but might nonetheless experience discomfort 
due to cool feet. An optically opaque drape 
covering the window will of course greatly 
ameliorate the problem of discomfort due to 
radiative cooling. Higher metabolic rates 
caused by such factors as increased physical 
activity decrease the level of discomfort as 
well. 


The individual and energy use 

A large fraction of the energy used in build- 
ings is consumed in order to maintain human 
comfort but, as we have seen, “comfort” is not 
based upon a fixed set of temperatures but is 
dependent strictly upon the heat-production 
and heat-loss relationship between the indi- 
vidual and the environment. 

In a study of energy use in a sample of 
homes in Denver, we were surprised to find 
that the home having the poorest energy con- 
servation design used less total energy over 
the year and during each winter month than 
almost every other home in the study. In the 
same study we also found that no significant 
correlation could be found between double- 
pane windows and increased insulation, and 
reduced energy consumption for the build- 
ing as a whole. Subsequently our studies in 
Salt Lake City, Seattle and Portland, Phoenix 
and Las Vegas have produced similar results. 
Others such as Wybe Van Der Meer of the 
University of New Mexico and the Home 
Builders Association of Washington State 
have reached similar conclusions. On the 
other hand, during the past few years we 
have also conducted detailed studies of heat 
flow through windows, walls, ceilings, and 
floors in occupied buildings and have found, 
for example, that double-pane glass clearly 
reduces heat loss from windows during cold 
weather, and adding insulation to an uninsu- 
lated ceiling also significantly reduces heat 
loss. It might then appear that the results of 
the overall energy use studies and our de- 
tailed heat-flow studies are contradictory. 
More careful analysis shows that such is not 
the case. 

The occupant of the poorly built home has 
simply become a resident expert on energy 
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conservation. She has learned to do the in- 
numerable small things which, taken collec- 
tively, reduce energy consumption and thus 
compensate for the poor building. She has 
learned to operate the building economically 
while maintaining what she considers 
adequate comfort. 

Whereas internally generated heat from 
lights, people, and equipment is generally 
large compared to envelope losses in non- 
residential buildings, it is usually not too sig- 
nificant in residences. Typical results are 
shown in our recent detailed instrumented 
study of a modest frame home in Denver. 
The 950-sq-ft home was instrumented in 
early November, 1979, and was continually 
monitored for several months. The four un- 
insulated walls were instrumented with 
heat-flow to measure total heat-flow through 
the wall. Thermocouples were used to meas- 
ure inside and outside wall surface tempera- 
tures. The floor and ceiling were also in- 
strumented for heat flow and temperature. 
The floor is completely uninsulated and the 
ceiling is minimally insulated with a simple 
reflective barrier. Thermocouples were used 
to measure mid-space temperatures in the 
ventilated crawl space, and mid-space and 
under-roof temperatures in the ventilated 
attic. Hot water heater and furnace gas con- 
sumption were monitored by individual me- 
ters. Energy use in the building was moni- 
tored for the time period from December 1 
through December 31, 1979. 

During December about 7.5 million Btu 
flowed through walls, ceilings, floors, and 
windows, and over the Denver winter heating 
period we project a total heat loss of approx- 
imately 34 million Btu from the house. Total 
energy use for the house for the past year has 
been 148 million Btu in natural gas and 18.2 
million Btu in electricity for a total energy 
consumption of 166.2 million Btu. For the 
minimally insulated home in cool Denver, 
heat loss through the structural elements is 
about 20 percent of the total energy con- 
sumed. Thus it can be seen that variation in 
such items as hot water and electrical usage 
due to the various living habits of diverse 
families can easily mask the effect of the 
structure. Indeed, returning to the low 
energy consumption in my first example of a 
poorly constructed home we can reasonably 
conclude that the occupant is responding to 
the economic need to save money. In such a 
case one would have to be extremely cautious 
in recommending any energy conservation 
measure to the owner because many "conven- 
tional wisdom" items simply would not pro- 
duce measurable and economic savings. 


Energy use in various climates 

In our studies in the diverse climates of Den- 
ver, Salt Lake City, Phoenix, and Seattle, we 
evaluated energy use in single-family homes. 
A comparison of these study results is instruc- 
tive. Seattle homes tended to be maintained 


at about 68 F in the winter (many were 
cooler), while Phoenix homes were main- 
tained considerably warmer. In general the 
Seattle resident stated a preference for the 
somewhat cooler temperature, while the 
Phoenix resident readily indicated discom- 
fort at temperatures below 78 F or 75 F. At 
the same time we found that the levels of ar- 
tificial illumination in the Seattle homes were 
much higher than those encountered in 
Phoenix. Similarly, hot water heaters in Seat- 
tle homes were maintained at considerably 
higher levels than were those in the Phoenix 
homes, It can be reasonable argued that low 
electricity rates in Seattle might play a part in 
the high illumination levels and higher hot 
water temperatures found, but certainly part 
of the reason also might be related to the 
cool, damp, relatively sunless winter encoun- 
tered in that area. Higher illumination and 
warmer water might tend to compensate for 
the cooler environment. On the other hand, 
in Phoenix, heat and light are the foes; lower 
illumination and tepid water are preferable. 
Thus we see that in Seattle the individual is 
physically more comfortable in a cooler build- 
ing since he has tended to adapt to cooler 
environmental temperatures, but emotionally 
prefers brighter environments and hotter wa- 
ter. By contrast, the Phoenix resident has 
adapted to warmer temperatures but prefers 
more subdued light levels and cooler water. 
Engineers and technicians at the Applied 
Science and Engineering (ASE) laboratory in 
Denver have studied energy consumption in 
residential and nonresidential buildings in 
various areas of the United States. They have 
conducted experimental research in actual 
buildings to develop a wide base of "real- 
world" data. They have instrumented homes 
and nonresidential buildings in Denver, Salt 
Lake City, Phoenix, Las Vegas, Seattle, and 
Portland to measure heat. flow through ceil- 
ings, walls, floors, etc., and electrical energy 
use, furnace gas consumption, door opening, 
and many other factors. The development of 
precise computer models based upon the 
“real-world” data can be used by the architect 
or engineer, for example, to evaluate more 
accurately and readily the actual thermal ef- 
fect of various types of window arrangements 
and treatments in a particular application, or 
to evaluate the actual payback of insulation or 
the effect of color on heat flow. 
Conclusion: These studies clearly show that 
the building operator is the most important 
single variable in establishing energy con- 
sumption levels. Our studies show that a sec- 
ond factor contributing to the lack of correla- 
tion between good thermal construction and 
reduced energy consumption is the fact that 
in most homes and nonresidential buildings 
the envelope is not the major physical factor 
in energy use. We have instrumented 
numerous banks, churches, schools, office 
buildings, and other types of nonresidential 
buildings and have found that internal heat 
production and the mechanical equipment 
are generally the most important physical fac- 
tors involved in their energy use. O 
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Richard 


Crowther orchestrates his 
own new house and working 
space for optimum energy 
efficiency. The result is a 
lesson in solar options and 
an eyeful of building. 
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The American solar house is both part of the 
problem and part of the energy solution. 
Solar prophets and wisemen alike extol the 
merits of earth berms and sun for use in their 
new single-family dwelling. Regardless of the 
type of energy consumed or the efficiency of 
consumption, the single-family home is the 
worst possible fashion in which to live if the 
objective is optimization of energy usage. As 
tragic as it is, as per capita income increases, 
per capita energy consumption also increases. 
The most energy-conserving people in Amer- 
ica are also the poorest. Conservation. of 
energy is therefore not the top priority in 
choice of dwelling. When we, as architects, 
build a house, we accept energy waste and 
"space piracy." 

The research and design which typifies all 
of Crowther's buildings is in greatest abun- 
dance in the houses. In his own new research 
facility home in Denver, he accepts the role 
of "space pirate.” His laboratory-house- 
retreat-office keeps the paradoxical incon- 
gruities of the outside world at bay. Inside is a 
world where life makes more sense. 

Like Dr. McGrew, author of the previous 
article, Crowther recognizes the importance 
of the human being in compensating and 
regulating energy consumption. He readily 
accepts the sensitivity of his own body to 
guide him in fine tuning his own interior en- 
vironment. In a very real sense, he wears his 
building like clothes. 

This is not the first home Crowther has 
built for himself. During 40 years of design 
and experimentation he has built five; his 
first one was built in 1943. All of his own 
houses have served as home offices, many 
have also been full-size test facilities, and 
some have been intended for multiple occu- 
pancy as this one is. 

There were, however, two new program- 
matical explorations for this house that have 
had a rather large influence on the resulting 
form: first, the large solar-heated gallery 
space adjacent to the entry serves as a pri- 
mary heat “accumulator” for the house; sec- 
ond, the cellular nature of the plan enables 
parts of the house to be thermally isolated. In 
keeping with the full-size laboratory function 
of the building, Crowther experimented with 
many different types of energy sources, as 
well as sizes and shapes of space. There are 
nine thermal zones in the building. 

Central gallery: The key thermal zone in the 
house is the central gallery. Says Crowther: 
"Get the hottest air to one place—you can use 
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it more effectively." Direct and reflected sun- 
light enters through a narrow band of 
double-glazed clerestory windows at the apex 
of the shed roof space. The dark colored con- 
crete surfaces store the direct-gain solar heat 
and radiate heat. A ceiling plenum in the 
kitchen also channels heat into the gallery 
from the appliances. Of course heat given off 
from the occupants using the space also rises 
in the gallery. Excess heat is destratified by a 
fan-and-duct system that draws off the upper 
layer of heated air and delivers it to the con- 
crete thermal mass of a storage room in the 
basement below. In the heating season, there- 


(Top right) The eastern elevation 
of the building includes the entry. 
After passing the entry air loch, 
one enters the gallery (above) 
and walks through the dining 
area ( middle right) to the living 
room. From there (at right) both 
the gallery and dining space are 
in view. 
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fore, the upper-level floors are warmed from 
below, In the cooling season, this heated air is 
exhausted into a large duct adjacent to the 
entry which also can channel air from the 
swimming pool on the lower level to the roof. 
Work space: The work space of the building 
can be entered and used in complete separa- 
tion from the remaining building. The un- 
heated entryway serves as a buffer from the 
building exterior to the office interior. To the 
south, the solar test deck acts as an additional 
climatic buffer. In the winter months the sun- 
light falls on the inside wall of the solar test 
deck, while in summer the direct solar heat 
falls only on the floor. As the space itself heats 
up, of course, the doors into the library can 
be opened. Also for daytime heating, a 
hooded venturi ventilator can draw the 
heated air through the cored slabs in the ceil- 
ing above the library by induction or wind 
movement. In the summer, the same ven- 
tilator can draw the cool night air through the 
test deck space and into the roof slab. The 
test space itself is, of course, vented in this 
manner. It can also be exhausted by the nega- 
tive pressure created when wind passes over 
the wind-foil shape on the roof or through 
vents in the south elevation. 

The heat source for Crowther's home of- 

fice, adjacent to the library, is simply its wall 
and window. The thinly insulated 8-in. con- 
crete wall is colored and textured to absorb 
solar heat. There is direct solar heat gain 
available through the double-glazed window. 
Blinds sandwiched between glazing sheets 
offer solar control. 
Main living area: The living, dining, break- 
fast, and kitchen areas are designed to be a 
thermodynamically isolated ensemble within 
the house if necessary. The sitting area, 
breakfast nook, and kitchen all have direct 
sun, and when the greenhouse below the liv- 
ing room heats up, hot air is also available to 
the living space above it. 

The deep-set concrete boxed windows in 
the living room store heat in the winter and 
provide shade in the summer. By pulling in- 
sulating panels across these windows, heat 
gains and losses can be regulated. Crowther 
prefers that the heating and ventilating func- 
tion of windows be separated. The windows 
are not operable. Ventilation is available from 
an exterior-to-interior weather-sealed ducted 
vent. Eutectic salts will be installed eventually 
behind the seating to further capture solar 
heat. Their low-temperature phase change 
captures heat and then serves as a radiator. A 
wood stove is nestled into the inside wall of 
the living space and can be used for cooking. 

The breakfast nook provides another 
strategy with its direct solar gain taken by the 
dark quarry tile on its concrete floor, movable 
side-sliding insulation, and exterior canopy 
for summer shading. Ventilation is available 
but again separate from the fixed single- 
glazed window. 

Both living room and kitchen receive addi- 
tional light from "sky shafts," the periscoping 
vertical tunnels which channel reflected light 


down into the space with minimal heat loss. 
Sleeping quarters: T he sleeping quarters rely 
on insulation and petty heat theft. Auxiliary 
spaces are protected from heat loss on the 
north side by a concrete-covered earth berm 
(the covered earth remains dry). Below the 
laundry and dressing space is the heated 
space storing drawn-off gallery heat, a solar 
heated water tank, and sauna. This heat 
permeates the concrete mass in this section of 
the house. The west-facing sunroom acts as a 
climatic buffer for the bedrooms. Direct solar 
gains to it are controlled by vertical shades. 
From above, a "solar chimney" services the 
master bedroom. A solar chimney acts like a 
west-facing solar air collector with its lid off. 
By heating up in summer, it induces air flow 
in the space. Circulation begins outside on 
the patio. Air is drawn through a ducted vent 
(cooled) below ground and enters the room 


just above the floor line. It then circulates 


across the space at a diagonal and up through 
the solar chimney. In winter, the solar chim- 
ney is shut, but the underground duct is used 
to temper the fresh air brought into the 
room. 

Sky shafts help illuminate the bathroom, 

laundry, and guest bedroom. A sky shaft also 
illuminates the garage to the east of the sleep- 
ing and dressing areas. The garage itself acts 
as a climatic buffer. 
Lower level thermal zones: The lower level 
consists of four primary thermal zones. The 
thermal mass of the storage zone in combina- 
tion with the sauna serves as a primary, well- 
insulated heat sink for the building. The 
caretaker’s apartment can function com- 
pletely independently from the rest of the 
house, and, although the functions of the 
swimming area and recreation spaces are re- 
lated, they can be maintained as two separate 
zones. 

The apartment space is below grade except 
to the south. The solar greenhouse serves 
therefore as the primary heat source with ac- 
cess through the greenhouse door. Venting 
from it is achieved when negative pressure 
over the roof's airfoil pulls the heated air up 
through a duct to the roof. 

The pool space is, of course, heated 
primarily by the pool itself. When the sun 
enters the south-facing window wall, it falls 
into the deep end of the 11,000-gallon 
swimming pool. The sun shading is such that 
the lower winter sun penetrates well into the 
rear of the pool. Water, of course, is an excel- 
lent heat storage medium. A floating, trans- 
lucent pool cover reduces evaporative heat 
loss. The pool is also heated by 400 sq ft of 
liquid solar collector on the roof of the build- 
ing. (This is Crowther's first active collector 
for his own house.) Its heated hydrocarbon 
fluid circulates in a loop from roof to 1100- 
gallon concrete water tank in the under- 
ground storage space adjacent to the pool. 
The pool water is then piped over a heat ex- 
changer from the storage tank. A water-to-air 
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heat pump is installed to deliver tempered air 
to the spaces above, or it can be reversed to 
heat the pool in other seasons. The pool 
space is below the living room and its heat 
rises to the floor above. 

Another south-facing greenhouse services 

the recreation spaces adjacent to the pool, the 
sun entering the greenhouse through clear, 
cellular sheet plastic. The white marble-chip 
patio outside acts as a solar reflector adding 
to the solar gain of the greenhouse. The 
space can provide air tempering, heat, 
humidification, and ventilation for the recre- 
ation space and is intended to function as a 
natural air filtration system. Return air from 
the spaces above is ducted down into the 
greenhouse. Fresh air is added when neces- 
ry through outside vents. Air is circulated 
with the help of an induced air flow which 
terminates in the large downspout from the 
roof. Filtered air then is directed back into 
the upstairs spaces. 
The total design: All of Crowther's buildings 
are designed from the inside out. There were 
fewer drawings for the Crowther house than 
for a normal building although the plan 
emerged only after several different versions. 
Crowther served as his own contractor and 
made running changes in the building as it 
was being constructed. 

The spaces which need light and view are 
clustered to the south and west of the build- 
ing. Earth berms protect the north exposure 
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east elevation faces the 
street, provides access by car, and asks rather 
emphatically for privacy. The recessed court- 
yard to the south will also offer privacy and 
augment the recreation spaces in the summer 
while opening the lower elevation to the sun's 
direct and reflected rays. The walls extending 
out from the building will help control the air 
flow around it. Trees and foliage are strategi- 
cally placed for shade in the summer and sun 
in the winter. 

The elements of weather will themselves 
play an important role in the functioning 
building. Not only will the sun heat it and 
wind cool it, the snow will insulate its flat roof 
and reflect sun onto its walls and into its 
glazed openings. Rainwater and melted snow 
from the roof are collected in a 700-gallon 
cistern for watering the landscape. 

The construction material is reinforced 
concrete. The floors are prestressed, cored, 
prefabricated slabs supported on steel beams 
and columns. The outer walls and founda- 
tions are solid prestressed concrete. The 
exterior walls are surfaced with a layer of 
polystyrene board with a waterproof, self- 
bonding synthetic coating called "Settef." 
The insulation is 4 in. thick from footings to 
the roof except on the south where the solar 
heat gain was desired, and only a l-in. layer 
was used. The polystyrene roof insulation is 
also on the exterior, covered with an 
aluminized protective layer. 

"Through the use of insulated, heavy ther- 
mal mass, Crowther is able to "ride out" rapid 
40 F fluctuations in climate with only minor 
variations of interior temperature. In addi- 
tion, the walls, floors, and roofs are all inte- 
grated thermally causing the structure to 
"pull" heat from place to place within the 
material. 

The choice of material greatly affected the 
color of the building. Although Settef comes 
in a great variety of colors, a multi-colored 
surface would be impractical. The material is 
not mixed like paint and must be troweled 
into place. Crowther chose, however, to mod- 
erate the heat gain by applying a lighter color 
to the east and half of the south facade. 
Amazing as it may sound, he was afraid that 
he would overheat his building combating the 
cold Denver winter with the hot Denver sun! 

The texture of the Settef also adds to the 
thermal advantages of the material. A high- 
texture material maintains its protective "thin 
film" better than a smooth surface in moving 
air. There is a similar motivation for insetting 
the windows to protect the thin film. 

Reflective surfaces are another important 
part of the design. In addition to the snow 
and marble chips, a reflective surface on the 
garage wall bounces sun to the dark-colored 
recessed garage door, warming the garage in 


from winds. The 


winter and helping to melt the snow on the 
driveway. The reflective surface on the visor 
over the gallery clerestory helps attract heat 
to the gallery as well as to the solar panels 
below the windows. In summer, with the 
snow gone, the aluminized surface of the roof 
reflects solar heat. 


Energy holism 

The logic and sensitivity portrayed in the spa- 
tial organization, siting, and configuration of 
the building proceeds from place to place, 
choice to choice, and scale to scale in the 
building. Rooms behave like ducts in channel- 
ing air movement, wall surfaces and colors 
are chosen to augment the decisions already 
expressed. Even the mailbox is designed 
using swatches of carpet to avoid heat loss. 
Crowther's design is expressed in time and is 
planned for change. If necessary, the build- 
ing could be subdivided into four individual 
apartments. 

What is constant in other designs is variable 
for Crowther. In addition to the physical shell 
of the building, consideration is given to air 
quality. Both organic and inorganic air filtra- 
tion have played a role in the design. The 
building eliminates air infiltration; therefore, 
its air must consciously be renewed. The air 
outside is polluted; therefore, Crowther 
promotes adding air volume to his house in 
order to dilute the pollutants. 

He is also concerned about the negative 
bodily effects that electromagnetic fields 
might have and has added wire mesh to the 
inner west walls and portions of the ceilings 
to ground them. He is acutely conscious of 
the biophysical effects of fumes, outgassing 
of materials, and all materials that come in 
contact with the body. He is a vegetarian and 
won't allow smoking in the building, period. 

He is monitoring the ionization content of 
the air in various spaces of the house. People 
are themselves "positive ion machines." Resi- 
dential and commercial interiors, however, 
typically lack adequate negative ions for op- 
timal health. For this reason the major spaces 
in the house contain devices attached to the 
ceiling which initiate negative ionization. He 
is experimenting with the combination of 
positive field resonance and negative ion 
generators. 

Few buildings built today are totally self- 
sufficient. Richard Crowther uses tiny 
1000-watt electric heaters spotted throughout 
the upper floor: in the guest bedroom, the 
breakfast nook, the sunroom, and one in the 
living room. The bathrooms (there are five) 
have auxiliary 500-watt heaters. Crowther 
had originally intended that the liquid-to-air 
heat pump serve as his main source of backup 
and provided ducts for that purpose into the 
main spaces. In use, however, the building 
responds so well to solar energy that he pre- 
fers the "toaster" size electric heaters. 

The key to the Crowther energy-efficient 
design is his use of buffers. The landscaping 
is a buffer for the building, and cellular buf- 
fer spaces protect the interior spaces from the 
exterior. The series of soft shields do not say 
no to nature, they just order her stay. 
[Richard Rush] 


Data 

Project: Solar Research and 
Energy Design Residence, Den- 
ver, Co. 

Architect: Richard L. Crow- 
ther, Principal of Crowther Ar- 
chitects Group. 

Client: Mr. and Mrs. Richard 
L. Crowther. 

Site: corner site with 100-ft and 


125-ft frontages. 
Program: 2400-sq-{t primary 
residence. 1000-sq-ft library, 


solar test deck and home office. 
1000-sq-ft caretaker's apartment 
with greenhouse. 1000-sq-ft in- 


door swimming pool area. 
1000-sq-ft educational, recre- 
ational, guest quarters with 


greenhouse and three-car en- 
closed garage. Outdoor sunken 
courtyard and gardens. 
Structural system: prestressed 
concrete perimeter, interior 
foundation, and enclosure walls. 
Prestressed concrete floor and 
roof slabs. Lower level slab on 
grade. Steel columns and beams. 
Wood frame clerestory and south 
side enclosure. 

Major materials: waterproof 
synthetic coating over polystyrene 
rigid insulation as an exterior 
envelope surface. Insulating 
glass and acrylic glazing. 
Single-ply roofing. Interior dry 
wall, quarry tile, wood flooring 
and carpet (see Building mate- 
rials, p. 226). 

Mechanical system: active 
solar collector for hot water, 
sauna, and swimming pool heat- 
ing. Water-to-air heat pump in- 
corporated in pool. Electric fans 
and assorted low-wattage electric 
heaters. 

General contractor: Richard 
L. Crowther. 

Costs: $320,000. 
Photography: Joel Strasser. 


tom: sunroom between bedrooms, 
dining and living rooms, library 
next to office, swimming pool 
space, kitchen, work space in 
guest bedroom. 


Photos left to right and top to bot- 
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Minnesota High Security 
Correctional Facility, 
Oak Park Heights, Mn 


Covered on three sides by 
earth, this high-security cor- 
rectional facility proposes 
an interesting energy-saving 
solution. 


LEVEL 1 
COMPLEX PLAN 1&2 


City under sod 


) 


ADMINISTRATION 


LEVEL 4 


INDUSTRY 


COMPLEX 3 


COMPLEX 4 


FIRST FLOOR PLAN 


It may seem perverse to suggest that when we 
turn to models for energy-efficient cities, we 
should study an underground prison. Yet 
this facility, planned for a hilltop site in a 
wooded area 40 miles from Minneapolis-St. 
Paul, should offer valuable data on both 
energy conservation and the kind of envi- 
ronment created with earth-sheltered archi- 
tecture. Designed by Gruzen & Partners and 
Winsor/Faricy Architects, the 275,000-sq-ft 
complex for 400 inmates will be covered with 
earth on three sides to cut costs of heating 
and cooling. 

The rugged terrain, which varies up to 150 
ft in elevation, including a large gully on the 
site, afforded the opportunity to create this 
underground community (even though one 
million yards of earth had to be moved). Yet 
in an area where the temperature averages 28 
F in the winter months with 8159 degree days 
annually, the heat loss for a building this size 
would normally be about 2,763,000 Btu per 
hour. By burying the building partially into 
the earth and exposing only one elevation, 
the architects and engineers were able to cut 
the Btu consumption almost 20 percent. 

At the beginning, the underground con- 
cept was difficult for some corrections offi- 
cials to accept. They were afraid that the 
scheme would promote a claustrophobic en- 
vironment rather than one that would fur- 
ther the rehabilitative goals of correction in- 
stitutions. The architects, working within a 
prevailing enlightened incarceration philos- 
ophy, designed the spaces to mitigate any 
sense of being buried underground. 


Design concept 

The scheme breaks up the housing into seven 
52-person units, all of which open out onto 
outdoor recreation areas. Even these outdoor 
spaces are subdivided: each "house" adjoins 
its own informal yard overlooking the large 
central court where scheduled recreation 
takes place. 

The single rooms or cells in each of the 
units are staggered along this exposed wall, 
so that narrow, vertical windows will permit 
light to penetrate the rooms, while still main- 
taining an appreciable degree of security. In- 


side, the rooms open onto semiprivate areas 
and connect to larger dayrooms, promoting 
that hierachy of private to public space gen- 
erally deemed significant to the livability of 
all types of housing. 

The residential units are placed on the first 
two levels of the three-story-high buildings, 
with educational and administrative func- 
tions on top. The circulation on the top level 
is continuous; in the residential units, seg- 
mented for security. The unit dayrooms ad- 
join the courts, providing both access views 
and natural light. From the central court, in- 
mates will also have a more expansive view 
through a bridge to a nearby ravine and hills. 

A core building at one corner of the com- 
plex, also built into the hill, is the only build- 
ing that comes into sight as visitors approach 
the center. Located between residential units 
and parking, it will mark the entry to the 
complex. 


Energy features 
The entire structure, of poured-in-place con- 
crete frame and flat slab with retaining walls 
30 to 40 ft deep, will be evident at certain 
points. Facing brick over poured-concrete 
surfaces on the exposed walls will be insu- 
lated with 2-in. plastic foam for a U-value of 
.06. The roof, which has patrol areas, will 
have a U-value of .04. 

While the building is run on electrical 
energy, with a heat pump, a pipe coil will be 


installed to reclaim heat from return air and 
kitchen exhaust. This device, plus wall insula- 
tion, is expected to cut energy consumption 
for heating by 25 to 30 percent. The heat 
pipe coil was chosen over the heat wheel sim- 
ply because the coil is smaller and easier to 
clean. 

A dosed water-storage system also con- 
serves energy: in the off-peak hours, water is 
electrically heated to 105 F and stored in two 
25,000-gallon tanks for peak demand. Simi- 
larly in the summer, cold water is stored zt 
night for daytime air-conditioning needs. As 
an additional measure, a computer controls 
this storage, as well as regulating heating and 
cooling. 

The complex, to be completed in the sum- 
mer of 1981, should be interesting to analyze 
in terms of energy consumption as well as 
livability. Aside from the various correctional 
debates about the nature of incarceration, it 
would be instructive to analyze this kind of 
complex for its applicability for other facili- 
ties such as hospitals, colleges, and hotels. 
{Suzanne Stephens] 


Aerial view showing living units 
around open court, visitors’ 
building (top right). 


Data 

Project: Minnesota high secu- 
rity correctional facility, Oak 
Park Heights, Mn. 

Architects: Winsor/Faricy, St. 
Paul, Mn; Gruzen & Partners, 
New York. Design architects for 
Winsor/Faricy, Wayne Winsor, 
principal in charge; Thomas 
Lynch, project architect; Ter- 
rance Korman, associate project 
architect; for Gruen [54 
Partners, Paul Silver, director of 
criminal justice; Samuel Posner, 
project manager; Peter Samton, 
design director; Peter Krasnow, 
project designer; and William 
Bellsey, Jeffrey Gilbert, Edward 
Tanaka, Robert Zimmerman, de- 
sign team; Paul Willen, Barbara 
Geddis, planning and program. 
Site: 208 acres of rugged terrain 
40 miles from Minneapolis. 
Program: housing for 400 in- 
mates with rooms 70.5 sq ft (net), 
plus medical, industrial work 
and educational space, adminis- 
tration, support and mainte- 
nance, totaling 330,000 sq ft. 
Structural system: reinforced 
concrete frame, flat slab, 30-ft- 
deep retaining wall. 

Major materials: face brick, 
over 8-in. poured-concrete back- 
up; aluminum projected win- 
dows over steel subframe. Inte- 
rior finishes are poured concrete 
or concrete block. 

Mechanical system: 480-volt 
electric. boilers (see text for de- 
tails). 

Consultants: C.A. Wood & As- 
sociates, landscape; Kirkham, 
Michael & Associates, struc- 
tural, mechanical, and electrical. 
General contractor: McGough 
Construction Co. 

Client: State of Minnesota De- 
partment of Corrections, James 
Zellmer, prison planning direc- 
tor. 

Costs: $29,000,000; $87.88 
per sq ft. 
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Shenandoah Solar 
Recreation Center, 
Shenandoah, Ga. 


A recreation facility in 


Georgia uses sun not only 
for heating and cooling, but 
also for ice making. 


E 


SECTION + 


The sawtooth roof at the 
Shenandoah Recreation Center 
supports both solar collectors and 
reflectors at their respective opti- 
mal angles of 45 and 36 degrees 
(above); further advantages are 
gained through berming and 
burying the 58,000-sq-ft struc- 
ture. 


A Georgia peach 


The Shenandoah Solar Recreation Center is 
probably the largest structure in the country 
to be both heated and cooled by solar energy. 
The building is thoroughly admirable in a 
great many respects, but even with this being 
the case, it has not been able to fulfill the 
precise role for which it was originally 
planned, which was to be a focus and inspira- 
tion for a new solar community. 

The 58,000-sq-ft building was designed as 
the community center for a new solar energy 
suburb located 35 miles south of Downtown 
Atlanta. Shenandoah was to have had a solar 
technology park occupied by manufacturing 
and research/development industries in- 
volved in solar energy. Attractive tax incen- 
tives were available for both business and res- 
idential construction using solar devices, but 
few moved into the town, probably because 
those looking for the bucolic life in the sun 
could find it closer to Atlanta. The town 
foundered for a while, but then began to pick 
up when a new sales strategy was instigated, 
directed toward marketing houses in the 
wooded community as second homes. 
Shenandoah seems now to have found its 
level, and only the recreation center remains 
as a clue to its earlier prospects. 

The center was designed by Richard L. 
Taylor and James B. Williams of Taylor & 
Williams (formerly Taylor & Collum), and its 
solar energy system was designed, under the 
direction of Dr. James R. Williams, by an en- 
gineering group at Georgia Institute of 
Technology. 

The actual size of the building was deter- 
mined by the requirements of its program, 
with the regulation ice hockey rink dictating 
the length, and the basketball court determin- 
ing the height. Those, in turn, suggested the 
square shape—the most efficient volume-to- 
exterior form available for these needs. 


To reduce heat loss and gain, the building 
is set four feet below grade, with the soil re- 
moved for excavation forming a berm of in- 
sulation around all but the building's north 
side, where double bronzed glazing is used to 
give views to the lake and woods beyond. 

In order to have clear spans for the recre- 
ational functions, wooden trusses were used. 
These, in combination with a system of 
folded plywood plate forms, support 63 814’ 
x 21’ flat-plate copper solar collectors dis- 
played on a 10,500-sq-ft roof area. On this 
polished aluminum roof, the diagonal chords 
of the trusses are designed for supporting 
both solar collectors and reflectors at their re- 
spective optimal angles of 45 and 36 degrees. 
The hot water collected is stored in a 
15,000-gallon tank and a 5000-gallon buffer 
tank, and chilled water is stored in two 
30,000-gallon tanks, all of which are embed- 
ded into the earth berm around the building. 

The solar system, which can be augmented 
by natural gas, provides the space heating, 
cooling, and domestic hot water for the build- 
ing. In addition, however, it can also provide 
heat for the outdoor pool when needed, and 
heated water can be used for the hourly re- 
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surfacing process required for the ice hockey 
rink. Waste heat from this process is not dis- 
charged, however, but used for controlling 
the temperature in the ice rink. In all, the 
solar system supplies 90 percent of the space 
heating requirements, and in its first summer 
of operation it provided 90 percent of the 
cooling needs for the center. 

Wherever possible throughout the build- 
ing, mercury vapor lights have been used 
with dimmers to minimize energy use. For 
natural daylight, insulated translucent 
fiberglass has been installed between the 
diagonal chords of the trusses at the east and 
west sides of the building. 

The total additional cost for converting the 
Shenandoah center from a conventional de- 
sign, as originally planned, to a solar-energy 
facility has been estimated at $726,000. This 
includes both the design and the installation 
of the energy system, for which the funding 
was made possible by a grant from the U.S. 
Department of Energy Research Develop- 
ment Administration. 

When the building was designed four years 
ago, its fuel cost was estimated at $118,000 a 
year as opposed to $38,000 a year for the 
redesigned structure. Considering the fuel 
costs of that time, the payback period for the 
additional cost incurred by the solar system 
and its installation was estimated at 11 years. 
The absolute certainty about this building 
today is that that is one figure that will de- 
crease much more rapidly than originally an- 
ticipated. [David Morton] 
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The building's mechanical sys- 
tems (facing page, bottom) are 
displayed at the entrance (see 
plan, below) in an overt and wel- 
come gesture for conservation. 
Exhibit (right) is next to entry; 
rink (left) and shop (below) use 
natural materials. 


Data 

Project: Shenandoah Solar 
Recreation Center, Shenandoah, 
Ga. 

Architects: Taylor & Williams 
(formerly Taylor & Collum), At- 
lanta, Ga; Richard L. Taylor, 
partner, James B. Williams, 
partner. 

Site: 9-acre site of second- 
generation scrub-pine thicket 
chosen to avoid encroaching on 
hardwood forests. 

Program: community center for 
a new town, with primary focus 
to be on recreational activities, 
designed for solar heating and 
cooling. 

Structural system: concrete re- 
taining walls, steel interior col- 
umns, open web wood roof 
trusses, 

Major materials: reflective 
coated aluminum roofing, wood 
framing and exposed rigid insu- 
lation ceiling, poured-in-place 
Concrete exterior walls, unfin- 
ished wood interior partitions, 
insulated fiberglass skylights (see 
Building materials, p. 226). 
Mechanical system: solar sys- 
tem is reflector-augmented with 
high-performance flat-plate col- 
lector array; solar heated water 
drives 50-ton absorption cycle 
air-conditioning system for cool- 
ing or direct conversion for heat- 
ing. Conventional system is 
gas-fired boiler; distribution is 
via exposed conventional 
forced-air duct system. 
Consultants: Taylor & Wil- 
liams, landscape; Nancy Mitch- 
ell and Associates, interiors; 
Wright Engineering Associates, 
Newcomb & Boyd, mechanical. 
Client: Shenandoah Develop- 
ment Co. 

General contractor: Batson 
Cook Co. 

Cost: $2,995,431 including site 
work, interior finishes. 

Building Energy Perform- 
ance Standards/Design En- 
ergy Budget: 118,000 Btu per 
sq ft per year. 

Photography: Gabrial Benzur. 
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Milford Reservation Solar 
Conservation Center, Mil- 
ford, Pa. and Prototype 

Passive Solar Townhouses 


Kelbaugh & Lee move on 
to larger solar buildings 
and expanded philosophies, 
with divergent results. 


The Milford Center (this page 
and facing) is intended as a 
teaching machine about energy 
and the environment for groups 
of urban youth. The axonomet- 
rics are coded to indicate which 
walls and floors are directly 
heated by the sun (in red) and 
which help store heat (in gray). 
Facing page: Two energy dia- 
grams, for winter solstice and 
summer solstice, show expected 
thermal circulation. The project 
is under construction, with com- 
pletion scheduled for fall. 
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esign dilemma 


The subject of energy consciousness and de- 
sign is a touchy one. Many of the energy ac- 
tivists would just as soon forget about aes- 
thetics and at least as many aesthetes would 
just as soon forget about energy. The group 
in the middle—of which Douglas Kelbaugh is 
a talented example—are faced with the dif- 
ficult task of being the most visible people 
trying to order the implications and priorities 
of post-oil crisis architecture. 

Kelbaugh, for instance, has been doing 
passive solar houses for the past six years; 
three years ago, he formed the firm Kel- 
baugh & Lee of Princeton, NJ. Two new 
projects, the Milford Reservation Solar Con- 
servation Center and a government-spon- 
sored prototype for infill passive solar town- 
houses, mark a certain coming of age for the 
firm. Not only do both extend the firm's pen- 
chant for ingenuity in what Kelbaugh calls 
"dumb technology," but they represent a de- 
termined, and changed, design standpoint. 
Says Kelbaugh: “I went to Princeton under 
Eisenman, Gwathmey, and Graves, and did 
flat roofs until Milford." He describes Mil- 
ford as "vernacular imagery and historical 
vocabulary." Alluding to influence from 
Charles Moore, he suggests that the building 
is "meant to evoke images of wooden farm- 
houses of the region, despite the fact that the 
internal structure, floors, walls, and partitions 
are concrete to store solar energy." The 


townhouses, with their dormer windows, 
shed roofs, and cross-bar windows, are com- 
parable. 


Milford Center 

Both projects are intended as national mod- 
els. The Milford Center, now under construc- 
tion, is to be a teaching machine. Up to 114 
students at a time will be brought for two- 
week stints to learn about the environment. 
Part of that will consist of operating the 
thermal shutters, shades, windows, and vents, 
cutting wood for stove, fireplace, and fur- 
nace, and monitoring the composting toilets. 
On a 1600-acre tract near the Poconos, the 
nonprofit, all-year-round camp provides 
dormitory sleeping, dining, lounges, a li- 
brary, classrooms, and an outdoor amphithe- 
ater. 

Because of the facilitys unique purpose, 
the architects made an effort to fit as many 
energy-conserving techniques into the rela- 
tively small (17,000 sq ft) building as possible. 
For passive solar heating—which is expected 
to provide approximately 75 percent of space 
and water heating—there are Trombe walls, 
drum walls, direct-gain windows, an attached 


greenhouse, and hot water preheating. The 
hot water preheating tube, which extends the 
entire 160-ft length of the roof, is a Kelbaugh 
& Lee adaptation of conventional bread-box 
preheaters. In an insulated box, surrounded 
by aluminum foil and exposed to the sun 
through a double-glazed south-tilted edge, 
the 18-in.-diameter black pipe holds, and 
heats, water for about one full day on its way 
from the well to the water heater. At night a 
thermal blanket lessens heat loss. 

Fourteen composting toilets—"easily the 
world's largest installation," laughs Kel- 
baugh—are expected to reduce water use by 
40 percent. Along with the cheaper site-built 
concrete ones is one fiberglass prefab model 
so comparison statistics can be kept. There is 
a windmill to generate electricity. For cooling, 
part of the building is built into the earth. 
There are night vents and blowers to wash 
the masonry with night air. 

The exterior is covered with cedar siding 
and roofed with corrugated asphalt. -Inside, 
concrete block and vinyl are the norm, with 
special walls of glass block and Southern yel- 
low pine and special floors of rubber tile and 
bluestone pavers. 


Infill townhouses 

The townhouses were commissioned by the 
Northeast Solar Energy Center. After years 
of Department of Energy and Housing and 
Urban Development sponsorship of single 
solar houses, the government decided to in- 
vest in multifamily housing with its inherent 
thermal and transportational advantages. 
Among the firms chosen were Kelbaugh & 
Lee in association with Donald Prowler of 
South Street Design in Philadelphia. Adapted 
to the Mid-Atlantic region, the houses come 
in two versions, south-facing and north- 
facing. The south-facing houses have a yard 
in front with a 6-ft wall along the street for 
privacy. The north-facing houses have their 
yard and a greenhouse in back. Large rotary 
ventilators, lifted from farms and factories, 
function atop chimneys, and bread-box pre- 
heaters dot the roofs. 

As for the possibility of the projects ever 
reaching fruition, the architects are inves- 
tigating the possibility of developing the 
townhouses themselves, in either Philadel- 
phia or Trenton. While intended for a “mod- 
erate- to middle-income” market, the sale 
price estimates are more like $100,000 for the 
two- and three-bedroom units, perhaps less if 
renewal land is available. Exterior walls might 
be either wood or brick veneer. Most interest- 
ing are the alternating elevation rhythms be- 
tween chimneys and windows, obscuring the 
actual distinctions between units. Perverse as 
well as ambiguous, that demarcation actually 
occurs down the center of the cross-bar win- 
dows. 

Solar contribution to space and water heat 
is expected to be 62 percent. “I do not design 
for a preconceived auxiliary fuel bill," Kel- 
baugh admits readily. “I incorporate as much 
passive technique as is architecturally conven- 
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Prototype passive 
solar townhouses 


AXONOMETRIC 


view in which man does not dominate nature 
but is merely another creature subject to its 
forces. 

In manifestoes, it is always easy to read 
"should" where "is" appears and thus save the 
writer from the burden of proof. But this 
tract has more serious problems. The con- 
necting links are missing. There is no discus- 
sion of what the technical relationship is be- 
tween solar technology and any particular 
formal decision. There is no discussion of 
how the new cosmology might be convinc- 
ingly expressed formally either, whether 
perhaps the use of natural materials or forms 


ient, as well as balancing what is technically 
possible with what is cost effective." 


Planned as urban infill for a 
mid-Atlantic location, this pro- 
totype (above and facing page) 
includes both north-facing and 
south-facing passive solar town- 
houses. The south-facing houses 
have a glass wall fagade and 
front yard. The north-facing 
houses have greenhouses and 
yards in back. A huge farm or 
factory-type rotary ventilator is 
included for each unit. The com- 
plex rhythm of the facades 
obscures the divisions between 
units, which occur—not without 


Keeping the faith 

Part of the coming of age is coming to terms 
with a contradiction within himself, and 
many like him. On the one hand, Kelbaugh 
sees solar design as a practical responsiblity 
and a set of technical problems. Aesthetic 
considerations are unrelated. He designed 
his early houses in an abstract, 1920s-derived 
style; current projects in something more Co- 
lonial with occasional traces of his earlier de 
Stijl proclivities still apparent. He makes no 


mannerist perversity—down the 
center of the cross-bar windows. 


claims of solar advantage for either. 

On the other hand, Kelbaugh wishes to be 
identified with energy as a cause. And it is an 
identification which goes beyond lobbying. 
The firm’s logo is a pseudo gum package with 
the brand name "Environmint" and the slo- 
gan “Here comes the sun.” He and various of 
his energy-concerned colleagues have a loose 
association they half jokingly call “The Black 
Holes,” but seriously think of as an alterna- 
tive to the “New York Five.” Their idea of 
how to inculcate the study of solar technology 
into university programs is to hold special 
“Energy Days” rather than simply fold the 
relatively straightforward technology into 
existing coursework. 

Most to the point, Kelbaugh found himself, 
at this stage in his design life, needing to con- 
struct a position paper—self-commissioned. 
In it, he takes a view that can only be de- 
scribed as militant. He declares that “a new 
cosmology is here,” that the shortage of fossil 
fuels is leading not only to design which in- 
corporates solar technology but design which 
reflects a changed view of the world. It is a 


might be relevant or what the implications 
are for scale. 

The point is that the manifesto, finally, is 
not really arguing for any given philosophy 
or any given formal expression of it. The ar- 
gument is an attempt to give the implications 
of fuel shortages a level of theoretical 
significance it cannot possibly possess. Kel- 
baugh's  motivation—if one reads it 
correctly—is understandable. A man who put 
two years into VISTA setting up a commu- 
nity design center and five years advocating 
community participation as a planner, he has 
long been looking for an incontrovertible 
sense of purpose. 

The discrepancy is that Kelbaugh as a de- 
signer regards energy concerns as an impor- 
tant technical responsibility to be seen in per- 
spective, and Kelbaugh as an advocate sees 
energy concerns as the basis of a philosophy. 
It is the former position that seems to hold 
the most promise. [Nory Miller] 
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Data 
Project: Milford Reservation 
Solar Conservation Center, Mil- 
ford, Pa. 

Architects: Kelbaugh & Lee, 
Princeton, NJ. 

Program: a 17,000-sq-ft dor- 
mitory and classroom building 
for urban youth to study energy 
and environmental issues on a 
rotating basis. Sleeping capacity 
is 114. 

Site: 1646 acres of semi- 
wilderness near the Poconos. 
Structural system: precast hol- 
low-core concrete slabs on con- 
crete retaining wall and col- 
umnibeams with concrete spread 
footing foundation. 

Major materials: cedar siding 
with double- or triple-glazed 
windows on the exterior; a cor- 
rugated asphalt roof and interior 
walls of concrete block, glass 
block, and wood (see p. 226). 
Mechanical system: four types 
of passive solar heating, two 
types of passive cooling, woodloil 
furnace. 

Consultants: Raval Engineer- 
ing, structural; Robert Bennett, 
mechanical. 

General contractor: Dorsan. 
Client: Milford Reservation. 
Cost: $1.2 million; $65/sq ft. 
Building Energy Perform- 
ance Design Energy Budget: 
171 MBtulsq ftiyr. 


Data 

Project: prototype passive solar 
townhouses. 

Architects: Kelbaugh & Lee, 
Princeton, NJ. 

Program: one- to three-bedroom 
townhouses for upper middle in- 
come with passive solar benefits, 
660 to 1684 sq ft. 

Site: hypothetical urban infill in 
mid-Atlantic region. 

Structural system: concrete 
slab on grade, load-bearing party 
walls, 

Major materials: wood or brick 
exterior; painted concrete block 
and gypsum board interior; 
floors, quarry tile and hardwood 
or vinyl (see p. 226). 
Mechanical system: forced hot 
air, gas-fired back-up furnace. 
Client: Northeast Solar Energy 
Center. 

Cost: $24,000 IBR; $60,000 
2BR; $69,000 3BR; $40 per sq 
ft including $3 per sq ft incre- 
mental cost for solar systems. 
Building Energy Perform- 
ance Design Energy Budget: 
45.7 MBtulsq ftlyr (2 BR unit); 
44.4 MBtulsq ft/yr (3 BR unit). 
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Floyd Elementary School, 
Miami, Fl 


The sun is used for cooling, 
not heating, in this partially 
bermed 
Florida. 


school in South 


SITE PLAN 


Legend 
Entrance 
Parking 
Service entry 
Mechanical 
Play courts 
Play field 
Adjacent park 


NOOSOns 


Entrance plaza (right), south 
elevation (opposite, top), detail of 
berm and light well (opposite). 


Cool school 


In a climate with an average daytime temper- 
ature of 75.5 F, and a number of degree days 
totaling 200, the cost of air-conditioning 
loads could send chills down the spine of any 
economically minded school administrator. 
The design for Floyd Elementary School 
seeks to counteract that expense. The school 
plans to harness solar energy to provide at 
least 70 percent annual energy for its cooling 
needs and 90 percent for its hot water. 

The Miami-based firm of Saez/Pacetti, 
founded nine years ago by two young 
Florida-trained architects Diego Saez and 
Richard Pacetti, obtained the commission to 
design the 70,000-sq-ft school. To do so they 
had to convince the school board that they 
could produce an energy-efficient building 
that would accommodate 930 students in the 
kindergarten through sixth grade. 

The idea for the demonstration project 
had been initiated by the University of 
Miami, which desired to study the use of solar 
energy for air conditioning in a subtropical 
climate. Once interested, the Dade County 
School Board obtained a DOE grant to take 
care of the added cost of installing solar col- 
lectors. In turn, the school includes extensive 


energy-monitoring capabilities in an adjoin- 
ing structure. 

The rooftop solar collectors formed only 
one part of the energy-saving program. Not 
only were alternate means of energy supply 
sought, but ways to cut demand initially had to 
be explored. Thus a number of air-cooling 
features that could be described as “passive” 
or even just “low-key” were incorporated into 
the design. 


Passive features 

The 40' x 40'-square building, of conven- 
tional poured-in-place, and precast concrete, 
is carefully bermed so little exterior wall is 
exposed to the sun. Two carefully incised 
portions of the berm allow glass walls to be 
inserted for access and natural light to the 
st level. 

The walls exposed above the berm on the 
second level have been insulated with ex- 
panded polystyrene for a U-value of .09 (R- 


11). The roof itself is protected from heat 
gain by expanded polystyrene insulation 
3 in. thick which, with the composite con- 
crete roof deck, creates an overall R-value of 
29 (U-value is .034). In addition, the shading 
caused by the solar collector assembly should 
reduce heat gain even further 

A band of fenestration wraps around the 
perimeter walls of the second story. Since 
glazing would cause some heat gain, the ar- 
chitects installed aluminum louvered blinds 
on the outside of the glass for sun protection 
and security. The screen, with blades 1% in. 
wide, and 1% in. apart, still allows light to 
enter the classrooms. 


Low-key features 

To diminish the internal heat build-up due to 
artificial lighting used in the classrooms, ar- 
chitects Saez/Pacetti collaborated with electri- 
cal and mechanical engineer Aaron Hertz to 
come up with a specially designed lighting in- 
stallation. Freestanding fixtures about six feet 
high, rather like minimal sculptures in their 
appearance, are placed throughout the inte- 
rior of the school. In each of these high- 
intensity fixtures, three lamps, one a 400-watt 
high-pressure sodium vapor, one super arc 
metal halide, and one small quartz incandes- 
cent, are mounted within the top of the stand 
and directed upward at a reflective metal 
dish. These lighting standards provide 
glare-free uniform illumination. Hertz re- 
ports that the levels exceed 70 footcandles of 
equivalent spherical illumination with a visual 
comfort probability of 100. In addition, only 
two watts of electricity are used per square 
foot. 

To further reduce the demand for air con- 
ditioning, Hertz and Saez/Pacetti installed a 
heat wheel that dehumidifies incoming air. 
The electrically run air-to-air rotary heat ex- 
changer reclaims energy from conditioned 
exhausted air as it is replaced with raw out- 
side air. This feature alone should reduce 
energy consumption by an estimated 30 tons. 
In fact all of these features are expected to 
substantially cut the demand for air cooling: 
the berm reduces the air-conditioning load by 
an estimated five tons, as do the roof insula- 
tion, the collector array shading, and the 
lighting fixtures, respectively. Since the 
second-Hoor wall insulation cuts the a/c load 
2.5 tons, in toto these features knock off 
nearly 60 tons from the a/c demand. Usually 
schools of this size would require about 190 
tons, or 54,720,000 Btu per day for cooling. 
Some—in the fingerlike configuration com- 
mon with many open-plan schools—even re- 
quire 225 tons. With these features, Floyd 


Elementary uses 125 tons of refrigeration on 
the hottest, most humid days and about 90 to 
110 tons normally 


The active part 

Unfortunately, because of technical prob- 
lems, the active part is not acting right now. 
With the solar collectors in place, it is esti- 
mated that the collectors and the four 
lithium-bromide chillers hooked up to the 
collector will be able to provide at least 100 
tons of the demand. The architects and en- 
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Floyd Elementary School 


gineers favored multiple small-capacity ab- 
sorption chillers for flexibility. At least four 
chillers were needed, explains Hertz, but 
each produces about 26-27 tons at its peak. 
The solar component and chillers of course 
would still use electrical power for pumps 
and cooling tower. But where they would 
save energy would be with the compressor. 

Right now, the compressor, running on a 
fifth back-up centrifugal chiller, uses 90 to 93 
kilowatts per hour to supply the 125-ton 
(peak) demand of the school. With solar col- 
lectors, that figure would be reduced by 60 
kilowatts per hour. 

The battery of solar collectors has been 
selected to conform to ASHRAE 93-77 per- 
formance specifications. Computer analysis 
determined that the angle of the flat-plate 
collectors could be as shallow as 15 degrees 
and still be effective, and thus diminish 
chances of damage during hurricanes. 

In actually cooling the building, the chilled 
water is pumped to the heat wheel that 
creates the cool, dehumidified air. This air is 
then carried by fans through a medium- 
pressure duct system to variable-air-volume 
terminal boxes in separate zones of the build- 
ing. Thus these units can be regulated inde- 
pendently of each other. A computer duct 
program and a special wash filter are addi- 
tional features included in the mechanical 
system design that cut down on energy waste 
at the distribution points. 

Since demands for heating the building are 
not high, it is warmed by radiant-panel elec- 
trical heating. Zone controls also regulate 
heat, which goes on when the temperature 
drops to 65 F., 


Educational features 

The design of the school reflects not only 
current thinking in energy conservation, but 
also newer, revised approaches to the design 
of educational facilities. 

In recent years it has become quite com- 
monplace for new schools to be built without 
windows. Generally this introverted measure 
is assumed to reduce threat of vandalism, 
ease maintenance, and prevent children from 
being easily distracted. Some energy con- 
servation-minded people even think that no 
windows means no heat gain. But as archi- 
tects and engineers know, artificial lighting 
makes its own demands: air conditioning 
often has to compensate for heat from added 
illumination required. 

In addition, schools in Florida and 
elsewhere have found that, with or without 
windows, vandals will be vandals: some specu- 
late that the constricted atmosphere created 
by windowless environments brings out the 
vandal in everyone. 

With one floor actually underground (or 
under-berm), Saez/Pacetti had to find some 
means of giving physical and visual access to 
the out-of-doors to the children on the first 
level. Besides the cuts in the berm on each of 
the four sides to introduce additional natural 
light into the classrooms, Saez/Pacetti in- 


stalled silolike lightwells along the perimeter 
of the school. Panels in the sides of the air 
shafts would permit firemen to use them as 
access chutes, The floors of the lightwells 
offer alcove space for plays, exhibits, and 
other activities in the conventionally shaped 
classrooms. Upstairs, the fenestration border- 
ing the classrooms above the berm has been 
kept to a narrow depth of three feet, but 
placed at children's, not adults', eye level. 
The public spaces of both floors receive 
natural light from portholelike skylights in 
the roof over the main central stair, itself a 
dramatic focus for internal circulation. While 
open classrooms have long been favored in 
Florida, that too is undergoing serious revi- 
sion. Saez/Pacetti designed the quadrants 
with sliding panels, to subdivide the quad- 
rants into additional quadrants and diminish 
the sense of being in a gymnasium-like space. 


Form for all seasons 

The energy-saving features of the building 
and the spaces determined by the program 
are integrated quite nicely by the handling of 
the various formal elements. 

The incline of the berm is too steep for the 
structure to actually melt into the landscape, 
however. Yet as the planting grows more 
lush, the blending of the manmade topog- 
raphy with the actual landscape is starting to 
occur. The result is rather like a machine-age 
Mayan temple—aided by the good propor- 
tions and the uncluttered, crisp detailing of 
the gray concrete walls and the orange metal 
pipe railing. The top of the lightwells, how- 
ever, trimmed in segmented instead of cur- 
vilinear flashing, introduces a jarring note to 
an imagery that otherwise evokes current 
Milanese design. 

The interiors are reasonably pleasant, al- 
though it is quite apparent that furnishings 
and finishes must be ordered from a stand- 
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ardized selection. Instead of installing hung 
ceilings, the architects decided to expose the 
ducts, electrical raceways, and water pipes to 
promote the impression of a clockworklike 
mechanism on display for the inquisitive 
minds of the young. This open ceiling does 
swallow up some of the light that would 
otherwise be bounced back into the space. 
Nevertheless the articulation of the elements 
and the added depth in the ceiling create vis- 
ual interest and spatial differentiation often 
missing in open-plan spaces. The lighting, 
too, shapes and molds the spaces, includ- 
ing the fluorescent cove lighting that dra- 
matically washes the walls. 

Exposing the concrete coffers of the ceiling 
and hanging acoustical baffles like pennants 
from the ceiling soften the architecture, too, 
and greatly help cut down the sound level. 

A disturbing element inside is the limited 
choice in colors, particularly the overly in- 
tense hues of orange and blue here and 


there. The gray paint the architects chose for 
the interior walls of the lightwells flattens the 
space. Unless sunlight is bouncing directly 
down, these large concrete silos appear as 
rather gloomy apses at the edges of the class- 
rooms. 

These comments must be measured against 
the broader accomplishments of the entire so- 
lution. As a conscientious effort to save 
energy and provide a workable environment 
that children and adults can actually enjoy 
being in all days, its value as a prototype is 
considerable. However, final word will have 
to wait until the solar collectors are installed 
and the monitoring of the system is com- 
pleted. [Suzanne Stephens] 
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Data 

Project: Gloria Floyd Elemen- 
tary School, Miami, Fl. 
Architects: Saez/Pacetti Archi- 


tects and planners, South 
Miami, Fl. Diego Saez, Richard 
Pacetti, Jeffrey Evans, William 
Liddy, project team members. 
Site: ten acres in southern sec- 
tion of Miami, flat, lightly 
wooded. 

Program: (see text). 
Structural system: 
and masonry. First-floor retain- 
ing walls precast twin tees; 
second-floor walls masonry. 
Second-floor slab and roof are 
precast joists, concrete deck. 
Major materials: concrete, gyp- 
sum board, lath and plaster. 
Mechanical system: (see text). 
Consultants: Aaron Hertz & 
Associates, air conditioning, elec- 
trical, plumbing; J.W. Schubert 
& Associates, structural; Muel- 
ler Associates, solar engineer. 
Contractor: B.E.C. Construc- 
tion (phase 1), Marbilt, Inc. 
(phase 2). 

Costs: $4,435,694 overall cost; 
$63.37 per sq ft. Solar collec- 
tors: $864,194. 

BEPS: 57,000 Btulsq ftlyr. 
Photographs: Dan Forer. 
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Conclusion 


Energy-conscious design 
is rich with potential. The 
source of the problem, 
however, is in the hands of 
people abroad. The im- 
mediate solution is in the 
hands of the people at 
home. 
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Energy: An expanding 
force for change 


The slow, meticulous process of selection 
which passes for history is grinding up 
energy-conscious design as surely as it grinds 
up all forms of culture. Ten years from now 
there will be no “energy-conscious design.” 
All design will be energy conscious. Until 
then it will act as a balancing force. And there 
will be some changes. 

Our lives: The living habits of people have 
already changed. The foods we eat give us 
energy and use up other forms of energy. 
What we cook and how we cook it has come 
into focus. The clothes we wear are affected 
by energy either in their warmth, weight, 
permanence, or in the materials of which 
they are made. The cars we drive and the 
question of whether we drive at all has been 
asked again. 

Our cars: The American public is apparently 
still content with paying $10-$15 thousand 
over time for a new automobile, an object 
which does nothing but diminish in value, 
cost more each year to run, and waste time 
and effort on repairs. This same public is re- 
luctant to spend $1500 for a solar water 


- heater because it is afraid that it will not work 


perfectly when installed. This will have to 
change. 

In the heat of summer, traffic jams the city 
streets. Heat from the engines and the 
exhaust flows into the concrete streets and 
buildings. The air conditioners are on in the 
cars and the buildings. The hot air pours out 
onto the street. City air is polluted and the 
windows are closed. The answer is clear. Elec- 
tric vehicles, low noise, no pollution, open 
windows. How long will it take? 

Our homes: Any real estate agent can tell you 
why the single-family dwelling predominates. 
It is not because we enjoy mowing grass, 
shoveling snow, house repair, or because we 
enjoy that 40-minute drive to and from work. 
The house has proven to be a solid invest- 
ment; even in the 1973 energy crunch, the 
combination of dwindling supply and in- 
creased demand kept prices up. The income 
tax structure in this country all but forces us 
to hock our lives for a house. Now the picture 
is changing. A single-family dwelling which is 
a generically poor user of energy can use oil 


for heating and increases the demand, re- 
duces the supply, and increases the cost of oil. 
Whether or not you or I live in a house, 
whether we live in a region where oil is the 
primary fuel or not, in terms of inflation we 
all pay. We pay higher gas prices, transporta- 
tion, and food costs, and we must include the 
price of the Sixth Fleet to defend the Persian 
Gulf. We all pay the price of the single-family 
house whether we live in one or not. This will 
have to change. 

Our country: As long as the control of the 
environment is a decision made by people, it 
will be people who determine the balance be- 
tween energy supply and demand. Through 
use, as has been shown in this issue, a poorly 
constructed building that is an energy sieve 
can be more conserving overall than an 
energy-efficient building poorly used. Obvi- 
ously, this is not an argument for poor con- 
struction. It is an argument for intelligent 
utilization of energy-efficient buildings. 

The options for environmental control of a 
building, passive or active, are put there by 
the architect. The environmental controls 
that are designed into the building are not 
just switches. The siting and orientation for 
environmental benefits determine what the 
envelope or mechanical options are. 

The variables, then, are only put into the 
building as they are perceived by the archi- 
tect. The more education and understanding 


of the options and values which determine 
their selection, the more effective their result- 
ing use will be. 

The selection of options is based upon their 
effectiveness, their value in both abstract and 
monetary terms. The rest of the society and 
the governing bodies have a great deal to do 
with the value system which makes the selec- 
tion of those options possible. When energy 
values are not present in the individual client, 
but are important for the general good, the 
government tries to create the values. 
Whether a piece of land is used as a forest, a 
single-family plot, an apartment house, or a 
jail is largely a decision of government. In its 
choice of building type and size, the govern- 
ment is affecting the energy situation to a 
much greater dimension than any architect 
can. 

National lawmaking attempts to find: the 
best possible route for the country as a whole. 
Therefore local, state, and regional needs are 
subservient to the national wellbeing. 

The international situation is, however, the 
most primitive of all. Although a structure of 
law and government exists, it is clear that in 
and of itself the world is ungoverned and ap- 
parently ungovernable. Wealth: material or 
monetary; power: military or economic, and 
to some extent time and distance, still rule the 
world. 


Our world: The world hovers closer to the 
brink of war than we like to think about. 
There is another threshold yet to cross with 
energy. It is not a threshold that we can be 
made to cross by law or that can be eco- 
nomically justified. It is not visible or tangible 
and not a switch or motor. The only near- 
term solution to the energy situation is our 
self-imposed will. 

We keep waiting for the right law, the right 
sexy package, the right ad to make energy 
consciousness economically sound, culturally 
acceptable. It is not coming, repeat, it is not 
coming. We cannot legislate or sell culture. 
The society must voluntarily take a step. It 
must give energy consciousness value with a 
capital "V." 

The stakes are no longer that vacation in 
the RV or the gas-pump price. We are put- 
ting wheat and corn into gas tanks and talk- 
ing about thermonuclear war to protect oil. 
Not since medieval times have buildings been 
used as a weapon. Today, architecture is a 
weapon. 

The last 20 years have fractured, exploded, 
and fragmented this country. The society 
came apart and is in the process of reassem- 
bling itself. We are a step from reassembly, a 
step from war, a step from a country bigger 
than the sum of its parts. This is not perfec- 
tion or utopia. It is sanity. [Richard Rush] 


There are several conclusions which can be 
drawn from this issue. Among them are: 

1) International politics is the largest single 
force affecting our economy and therefore 
our buildings. 

2) A bona fide energy technology has 
emerged which is recognized, used, and ex- 
changed between countries. A concerted ef- 
fort needs to be made by architects to 
exchange these ideas, experiences, tech- 
nologies, and products. Most of the indus- 
trialized countries of the world, for example, 
have great expectations for solar water heat- 
ing as well as photovoltaic and wind-powered 
electrical generation. 

3) In its political activity, its lawmaking, and 
its buildings, the government can have a 
strong effect on the energy problem. The 
scales of energy responsibility and energy 
knowledge are not often related. Unfortu- 


nately many practitioners in the trenches of 


the energy war have lost the vital ability to 
generalize the problem. 

4) The government and manufacturers of 
building products need to work with ar- 
chitects/engineers and economists to develop 
a set of incentives which can be offered to 
building owners to retrofit their buildings for 
energy conservation. 

5) Energy-conscious planning is essential 
prior to energy-conscious architectural de- 
sign. Decisions made at the broad scale can 
add to or subtract from the options at the 
building site. 

6) The Building Energy Performance 
Standards are upon us. Every practicing ar- 
chitect and engineer in this country has the 
responsibility to obtain, study, evaluate, and 
comment to the government about the posi- 
tive or negative feelings that he or she has 
about BEPS. Several of the buildings in this 
issue have their BEPS budget numbers listed 
in the data block. 

7) Energy-conscious design requires a team 
effort. The procedure of creating a building 
has been positively affected in the conceptual 
stages of design by the early formation of the 
team. Architects and engineers need to en- 
courage team skills in their practice and their 
education. 

8) The total thermodynamic behavior of a 
building for energy conservation can be very 
complicated. The computer represents a tool 
of great capacity and someone on the design 
team must eventually learn to use it. 

9) The restraints on energy use affect more 
than just the building. They strongly affect its 
use and the health of the user. Architectural 
research must thoroughly investigate the 
biophysical ramifications of energy design as 
well as the behavioral effects and the impact 
of energy legislation on other types of build- 
ing regulations. 

10) The top energy designers are leading by 
example. As energy-conscious design be- 
comes the rule rather than the exception, 
those architects who have led the revolution 
are leading us back to an architecture rich 
with invention. Energy-conscious design has 
spread to nearly every building type. 
Energy-conscious design—is there any other 
kind? 
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In Winter cold Outside air infiltrates We teste 0 different Zero Air-Stop Door 
buildings Systems an double-hung window 
In Summer, the reverse is true: Cooleq Air-Stop Sy m. | every Case, we 
Interior air leaks Out, or -eXfiltrates" bettereg he "edera| Standarg Using our 
IN both Cases, there js Serious energy Stop 8 Stem 1. © came Up with a 
loss rating of 0.03 CFM! 

Zero Offers a Way to eliminate Such e tests Were run loo late for our 1980 
Problems. © do it with one of our Catalog If you Want the result hough, 
Air-Stop Door Systems. we'll be happy lo seng t to you along 

Each System Consists of a different with that Catalog Just drop us à line 
Combination ero seals. ese facts 
Prove their effectiveness 
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Zero We ather Stripping Co., Inc 
415 Concord Ave Bronx NY 10455 (212) 585-3230 
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CORIAN is solid value for both builder and buyer. 


When you select CORIAN 
building products for bath, kitchen or 
bar, you offer buyers a solid invest- 
ment in luxurious beauty plus dura- 
bility and ease of care. 

The solid construction of 
CORIAN is unique. Marble-like pat- 
terns and colors run clear through. 
There's a depth and richness 
not possible with coated "synthetic 
marbles” or laminated plastics. 

CORIAN is tough enough to 
take rugged wear without losing its 
look of elegance. lt resists staining. 
And a little household cleanser does 


away with minor surface scratches or 
cigarette burns. 

What's more, craftsmen can 
work and shape CORIAN as easily as 
wood, to carry out the most imagina- 
tive decorating ideas. 

CORIAN comes in one-piece 
molded tops and bowls for baths, 
kitchens and bars in a range of styles 
and sizes. CORIAN sheet for kitchen 
and bath counter tops, wall wainscot- 
ing, bath and shower surrounds, and 
custom surfaces is also available. 

Successful builders find 
CORIAN appeals to buyers. It's a solid 


Conventional 
plastic sheet 
glued to wood 


Synthetic marble 
with gel-coated 
surface 


Solid CORIAN— 
its beauty runs 
all the way through 


investment in beauty, and adds more 
in value than in cost. For more infor- 
mation write: DuPont, Room 37724, 

Wilmington, DE. 19898. 
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TWXAs Next Flight Out Pak 
gets there the same day. 


Guaranteed. 


Just $25 toany TWA city inthe US. 


If you have legal documents, last-minute con- 
tract bids or circuits for a “down” computer, 
which must be across the country in a matter of 
hours, you're going to like TWAs Next Flight Out 
Pak. It’s the fastest, least expensive small package 
service available. 

So-called "express" 
services can't deliver your 
package until the next day. 
And while other airlines can 
send it there the same day, 
the flight will cost you more 

Only TWA will fly your 
package the same day you 
bring it to us, and for only 
$25 


If your item weighs less 
than 2.2 pounds and fits 
into our 13" by 17" pouch, 
then bring it to any TWA 
airport ticket counter or 
Next Flight Out drop-off area at least thirty 
minutes before the flight vou want, and we'll fly it 
— to any of TWAs 54 cities across the U.S. 

And, for an additional charge, we offer high- 
priority door-to-door delivery. Call us just 90 


Send larger packages, too. 


Youre going to like us 


minutes before the flight you want. We'll pick up 
your package at your home or business, get it on 
the selected flight, and deliver the package to the 
receiving address. In just hours. 


Same Day Service for Packages 
up to 50 Pounds. 


For packages between 2.2 and 50 pounds, TWA 
has Next Flight Out service too. Ship your package 
the same day to any TWA city in the U.S., and it 
costs from $35 to $45, depending on the desti- 
nation. And our high-priority door-to-door de- 
livery is available for these larger packages, as well. 

TWA also flies Next Flight Out Paks and 
packages from New York to London. For just $55 
for the Pak and $85 for larger packages, we pick 
up, ship, clear through customs, and deliver to the 
door. The same day. 

So if you have a package to send, and you 
want to save time and money, bring it to TWA. 

We'll get it there today. 

For more information, or to arrange a high- 
priority pickup, just call our toll-free 
number: 800-638-7380. 
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W'eathering 
for sale... 


Long Island Home, Architect: Jay Lockett Sears, Quogue, Long Island; Wood surfaces treated with Cabot's #0241 Bleaching Oil for the weathered "driftwood" look 


Here is a wood at its wonderful best. The architect, 
in specifying a finish for this home, sought beauty 
and more...a finish that would stand up to summer 
sun and winter cold, that would require minimum 
maintenance while protecting the wood for a long, 
trouble-free life, His choice: Cabot's Stains 


Cabot's Stains, in 87 unique colors, enhance the 
wood grain, grow old gracefully, never crack, peel, 


paneling, and decking. In terms of natural beauty, 
economy, and ease of application, Cabot's Stains 


or blister...are ideal for shingles, siding, clapboards, 


Cabot's STAINS 


are best for all types of wood, exterior or interior, and 
all wood surfaces, smooth, striated, or rough-sawn 


Cabot's patented colloidal manufacturing process 
assures exacting standards of color, deep pene- 
tration, and wood preservation. In a world that is 
constantly shouting "new," Cabot's Stains are very 
proud to be “old, the original, and still the best." 


For color cards and information, write. 


Samuel Cabot Inc. 


One Union St., Dept. 428, Boston, Massachusetts 02108 
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TERNE, FRANCOIS MANSARD 
AND THE CONTEMPORARY IDIOM 


Few architectural elements are more tradi- 
tional than the classic mansard roof. Its 
current adaptation to highly contemporary 
design thus provides a dramatic example of 


"the very old becoming the very new,“ a 
phrase which Frank Lloyd Wrightonce applied 
to Terne metal itself. And wherever such 
AC fascia elements are used, the out- 
A * standing functional characteris- 
Y tics of Terne, along with its 
Vy inherent affinity for both 
form and color, are avail- 
able at relatively mod- 

erate cost. 


N 


FOLLANSBEE EL CORPORATION 
VIRGINIA 
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Design flexibility and good engineering design as well as clear 
engineering have been major and complete details of stock 
objectives in the development of components. Thus the designer 
Blum railing systems. Components can specify Blum railings for 
of the several systems are style and appearance, for economy 
interchangeable to offer the and structural soundness, and 
designer the widest possible design railings to meet applicable 
selection of metal, acrylic/wood codes or safety requirements 
and plastic components. Examples All components are carried in 
shown here illustrate the variety warehouse stock in quantity and 
achieved by designers and are available through architectural 
executed through the ability of metal fabricators in all parts 
metal fabricators of the United States. Refer to 
Blum's comprehensive catalogs Sweet's catalogs or request 
supply data and methods for Catalog 13 


RAILIN 
SYSTEMS 


Carlstadt" 
Acrylic/ Wood 
Connectorail* 

& 


Colorail’ 
Ornamental 


JULIUS BLUM & CO., INC., CARLSTADT, NEW JERSEY 07072 
N.J, (201) 438-4600 è N.Y, (212)695-2236 * TELEX 13-3491 


THE MOST COMPLETE SOURCE FOR ARCHITECTURAL METALS 


Ns 


Member of NAAM, NOMMA, NAAD & Steel Service Center Institute 


adt — STONES RIVER TREATMENT PLANT 
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ZURICH AMERICAN 


Connectorail 


ornamental 


| iE 
LE 


E 


Colorail - SPOKANE STORY 


ZURICH AMERICAN INSURANCE CO 
Moorestown, New Jersey — 


Arch: Gruen Associates 

Fabr: Albro Metal Products C 

ST. LANDRY BANK lousa siana 
Equip. Corp. of America 


Co 


STORY, Spokane, Washington 
Zentis Design 


BIRMINGHAM MUSEUM OF ART, 
Birmingham, Alabama 

Arch: Warren Knight & Davis Inc 

Fabr: Newman Brothers Inc 

STONES RIVER TREATMENT PLANT, 
Nashville. Tennessee 
Arch: The Chester Engineers 
Fabr: USONA Manufacturing Co 
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Break the barriers of 
accessibility, cost and space. 


Barrier-free Bradpack wash centers are 
completely pre-assembled to save you time, space 
and money. Everything (including light, towel and 
soap dispensers, mirror, faucet and many other 
features) has been designed for convenient use 
by everyone, including the physically disabled. A 
Bradpack wash center comes to you in one 
piece—so you can set it into place and connect 
the water and electricity. With significant savings 
in floor and wall space as well as installation 


labor, theseunits are equally suited to remodeling or 
new construction applications. 

Find out how you can break barriers to 
efficient washroom design. Send for our Bradpack 
catalog. A 30 minute educational film, "Barrier- 
Free Washroom Design" is also avail- 
able for viewing. Contact your Bradley 
representative or Bradley Corporation, 

9101 Fountain Blvd., Menomonee C 
Falls, WI 53051 (414) 251-6000. 
TELEX 26-751. 


Another 


right idea (lll) Bradley 
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Don't lose ene 
through roof hatches! 


heat loss! 


Foam-insulated steel covers 
with U-values ranging from 
.09 to .17 make Inryco/Milcor 
hatches extremely effective 
energy-savers: less heat lost 
through the roof in winter, less 
heat penetration in the summer. 


Inryco/Milcor hatches are also 
light in weight, have strong 
covers of composite design, and 
have clear, unobstructed open- 
ings. Single and double-leaf 
styles—available in many sizes. 


Check Inryco/Milcor hatches 


AQ-39-1 


Inryco/Milcor hatches 
are designed to reduce 


before you specify. You'll find the 
same high quality and depend- 
ability you've seen for years in 
our Access Doors! 


More information is available 
in our Catalog 34-1. Send for 
your copy today. (It's in Sweets, 
too.) Special Products Group — 
Milcor Division; INRYCO, Inc.; 
Dept. D, 4069 West Burnham 
Street; Box 393; Milwaukee, 
Wisconsin 53201. 
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And don't forget BIG SMOKY™ 


Inryco's "large economy size" 
ALL-STEEL heat and smoke vent 
Jor buildings with 5 ft, 5 ft. 6 in., 
and 6 ft. joist spacings. Strong, rigid, 
lightweight...and energy-saving! 


X» Inryco 


an Inland Steel company 


General Offices: Melrose Park. Illinois 


- 


gressive Architecture 4:80 


- Pro, 
oc 


Great windows 
are as qreat 


at 110° 
passing through frame parts. Double 


If there's any doubt in your mind about 
the value of energy engineered win- as e are weatherstripping minimizes air infiltra- 
dows, come to Warroad when it's 40* tion. Triple glazing slashes the amount 
below or Tucson when it's 110° o of heat gained or lost through the 
above. We build some of the most a e O glass area. And Marvin has been 
energy-efficient windows in the offering all of these features for 
world because they make any structure (1) less expensive decades. Write or call for a catalog of beautiful, energy 
to heat and/or cool, (2) more comfortable, and (3) easier efficient windows. Marvin Windows, Warroad, MN 56763. 
to maintain. Heavy wood construction keeps heat from Phone: 218-386-1430. 
You've never been so insulated in all your life! 


vs ^. 
NA 


. 
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Technics: 
Specifications clinic 


William T. Lohmann 


Energy considerations may 
be prominent on the build- 
ing surface, but in the specs 
it is ‘business as usual.’ All 
of the innovative energy- 
saving techniques have their 

lace in conventional spec- 
ifications. 


William T. Lohmann, AIA, 
FCSI, is Chief Specifier for 
C.F. Murphy Associates, Chi- 
cago, Il. 


Energy-related 


The apparent impact of a new energy con- 
science on construction specifications is slight. 
Specifications do not group “energy” factors 
(or "safety" or "security") under a common 
heading. They are dovetailed into appropri- 
ate trade or equipment sections. Even prod- 
ucts, such as reflective glass and solar- 
collector piping, find their places under 
familiar titles. There is no need to throw out 
your copy of the CSI “Masterformat.” 

We are faced, however, with a greater need 
for effective coordination between the archi- 
tectural and engineering specifications in our 
documents. Design criteria are becoming 
more stringent. Systems are more comple» 
Rapid changes in test methods and perform- 
ance data quickly make manufacturers’ 
catalogs obsolete. Architectural, mechanical, 
and electrical functions are more interde- 
pendent than in the past. 

An early meeting with the project en- 
gineers can begin to resolve potential conflicts 
in format, style of writing, and terminology. 
Sample specifications and master sections will 
help. Out-of-house consultants particularly 
need such guidance. They must also be 
cautioned to review drafts of the "front-end" 
documents prior to preparing their specifica- 
tions, avoiding duplication of such informa- 
tion in places other than the General Condi- 
tions and Division | sections. 

The flow of design information between 
architects and engineers is critical. Building 
construction impinges directly on mechanical 
design, affecting such factors as solar gain 
through glass and heat absorption of floors 
and walls. Mechanical and electrical equip- 
ment items likewise affect, indeed become, 
architectural features. Solar panels replace 
walls or roof. T he possibility of future retrofit 
for wind-driven generators or photovoltaic 
cells involves present design allowances for 
structural support and access. Remember 
that a roofing manufacturer's warranty usu- 
ally does not cover damage caused by roof- 
mounted equipment. Early overlap decisions 
in these areas should be documented in out- 
line specifications and confirmed at each 
stage of design. 

During preparation of the specifications, 
precepts for good technical writing apply— 
clarity, brevity, consistency. Extensive editing 
is sometimes necessary to achieve a uniform 
level of detail and a sense of cohesiveness in 
the documents. But it is worth the effort. 
Finding "furnish and install" in one section 
and "provide" in another can lead to erro- 
neous bids. The same is true for other 
problem phrases—"exposed," "by others," 
"allowance"—if they are not defined and 
used consistently. 


specifications 


Duplication and omission of information 
are hazardous. To specify all motor starters 
in a section under Division 16 Electrical and 
also in the heating and ventilation sections 
under Division 15 Mechanical is both expen- 
sive and confusing. To forget them is disas- 
trous. Common practice puts starters for 
loose motors in the electrical work and those 
for motors mounted in preassembled equip- 
ment in the mechanical sections, 

Such trade "assignments" are often neces- 
sary. Wiring for other electrical components 
usually follows the guidelines established for 
motor starters. Full-color coding of piping 
and conduit should be specified under the 
painting section, yet stenciled bands and let- 
ters and adhesived-backed labels normally 
appear in the mechanical and electrical sec- 
tions. Pipe-covering requirements must be 
correlated for the plumbing, heating, refrig- 
eration, and process piping trades. Unless in- 
dicated on the drawings, the specifications 
must define contract or trade limits for site 
utilities and building services. 

When selecting mechanical and electrical 
equipment, investigate the impact of the new 
energy performance codes. The equipment 
must comply. Eventually, standardized test- 
ing, perhaps by rating agencies, will simplify 
its selection and specifications. Until then, 
specify required performance and means of 
determining compliance. The manufacturer 
should certify that his equipment meets or 
exceeds these specifications. 

Perhaps the classic coordination problem 
has arisen with development of the “inte- 
grated” ceiling, involving up to six trades in 
one assembly. Because of its complexity, 
many firms now specify all components in a 
section under Division 13 Special Construc- 
tion and cross-reference related work in the 
mechanical and electrical sections. This can 
result in a single-source responsibility for the 
entire system. 

Before releasing the documents for print- 
ing, potential problem areas should be re- 
viewed with care, preferably by someone 
other than the author. A final check of scope 
items, cross-references, and known problem 
areas will also reduce confusion during bid- 
ding and construction of the project. 


— 
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Galaxy Sun Controllers 


Riviera Blinds 


We challenge you to find | 
asun control system this beautiful. 


Levolor has come up with a glare-and- isa visual plus, easy to install and engi- 
temperature control system for large neered with Levolor technological stan- 
expanses of glass that dramatizes your dards—the highest. A system that can 
original design instead of detracting be operated automatically or manually. 
from it. Overhead, Levolor Galaxy™ The beautiful answer to odd-shaped, 
Sun Controller blinds redirect the hard-to-reach special glazing situations 
sun's rays, for minimum glare, maxi- Our Levolor architectural consultant 


mum summer cooling, maximum winter 
warmth. Used with Riviera" blinds by 
Levolor at the win- 

dow, as shown here, 
you have a total sun f 
control system that 


can answer your specific questions. Write 
for information: Levolor Lorentzen, Inc., 
720 Monroe Street, 
Hoboken, N.J. 07030 


LEVOLOR 


Sun Controller Systems 


JYE 
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Rockwell International specifies the finest quality draft- 
ing paper — Clearprint Paper — for its projects like the 
Space Shuttle Orbiter. 

Because Clearprint won't ghost. It's tough, it won't 
crack, or yellow with age. 

But don't just take our word. Send in the coupon, 
and put Clearprint Paper to the test. 

Then you'll know why companies like Rock- 
well International specify the paper we per- 
fected in 1933 — Clearprint Paper. 


The Space Shuttle: designed to be the 
keystone of the nation's space program 
through the 1990's, the Space Shuttle is the 
first re-usable space transportation sys- 
tem. Rockwell International Space Divi- 
sion is integrating the system and 
developing the payload carrying 
Orbiter stage for NASA's Lyndon B. 
Johnson Space Center. One of a ser- 
ies covering historic Clearprint 
design events. 


ome to Clearprint 
or free samples. 


Name 
Title 
Firm Name 


Address 


City 


— 


gressive Architecture 4:80. 


Qo Pro, 


A 


Blanket your roof with 
silicone/urethane foam and get 
up to 30% energy savings. 


It's like a nice, thick 
blanket for your roof. The 
Dow Corning? silicone/ure- 
thane roofing system snuggles 
your roof in protective layers of 
long-lasting silicone rubber and 
highly insulating urethane foam 
to keep water out, seal heat or 
cool air in. All year around 
you're saving energy, as much 
as 30 percent or more compared 
to an equivalent thickness of 
conventional roof insulation. 

This lightweight roofing 


system is leak-free and weather- 


proof. Underlying urethane 
foam provides a seamless blan- 


ket of efficient insulation, and 
on fp is a flexible membrane 
of Dow Corning silicone rubber 
that’s unaffected by all kinds of 
weather—rain, snow, sleet, sun- 
light and temperature extremes 
from —80 F to +300 F. 

The spray-applied, seam- 
less roofing system reduces or 
eliminates ponding, excessive 
weight, and overlaps where 
water can enter. And the effi- 
cient insulation blanket drasti- 
cally reduces thermal shock 
and deck movement that can 
damage conventional built-up 
roofing systems. 
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This roofing system can 
be installed on new roof decks 
as well as over most old built-up 
roofs. You save on costly roof 
removal and disposal and 
eliminate operational shutdown. 

Install the Dow Corning 
silicone/urethane roof system 
and rest easy. 

For more information, con- 


tact Dow Corning Corporation, 
Dept. H7-510, Midland, 
Michigan 48640. 

DOW CORNING 
Cost-cutting 
(es sah BEN nk 


REVERE SOLAR AND ARCHITECTURAL 
PRODUCTS, INC. made a commitment to solar 
energy years ago. Now, as the pioneer and leader 

in the manufacture of solar energy systems, we want 
to help you get your share of bigger than ever sun 
dollars in America’s fastest growing industry. 


CHECK THE AREA OF 


m 
Complete do 
QU All componen 


SUN-PRID 
hot water t 


iped, pre 
ER™Prepipe «c 

zung dle pipe cutting. No joint 

p ! r collectors for 


lar absorber 


dular sola 
N-AID'"Mo i 
edit Tube-In-SVIP so 


uctural r j f 
" SUN ROOF a tush with roof line. 


panels mo 


cially sized solar 


o SUN-SWIM'"Spe pet 


Easy installation. 
collector Joop. 


Chances are you're thinking of quoting on jobs 
involving one or more of the above areas right 
now. Don't miss this golden opportunity to think 
Revere Solar and see how your sales and profit 
picture could be affected. But you need all the 
facts first. Call your nearest Revere Solar rep- 
resentative. Or fill out your name and address, 
tear out the whole page and mail to: Revere Solar 
and Architectural Products, Inc., Dept. PA 480 
Box 151, Rome, New York 13440. 

Phone: 315/338-2401. 


estic hot wa! 
ts warrante 


-wired power pac 
weating- 


plate, 


oof and solar 


City 


We offer you five systems to capture original and 
retrofit solar powered applications in a wide range of 
areas, including: residential, institutional and multi- 
unit housing; swimming pools; and commercial and 
industrial buildings and processes, 


YOUR INTEREST 


from solar collectors to 


ter system -- 
d by Revere: 


i ater 
kage for solar domestic hot Ww 


clude exclusive 


i In 
sting buildings Mas is 


Na for trouble-free pe 
ollector 


all in one. 9005 PN 


collectors, Arhi a 


ardly notice UN 
factory prazed tubes and join 
the water through the 


Name 


Company 


Address 


State Zip 


SOLAR AND ARCHITECTURAL PRODUCTS, INC. 
A subsidiary of Revere Copper and Brass Incorporated 
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Bigelow, first in contract carpet, introduces a first. 


MAGNELOK 


Leave it to Bigelow to develop a carpet 
installation innovation that specifiers, archi- 
tects, building owners, electricians and 
maintenance staffs have been waiting for! 

MAGNELOK, a totally new solution for 
applying carpet over trench header ducts 
that permits easy access to the trench. The 
Magnelok system uses a special magnetic 
sheet to anchor the carpet, yet allows ready 
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Bigelo 


U.S. Patent No. 4184304 


the revolutionary carpet installation system that 
finally affords easy access to 
steel trench headers. 


entry whenever and as often as necessary. 

If you have ever had problems with carpet 
used over trench header duct systems that 
would not stay down...or would not come up for 
access when necessary...or had unsightly, 
unsafe binding strips over the access areas... 
then the Magnelok system is the solution. You 
might know it would be developed by Bigelow. 


W ; 


A SPERRY AND HUTCHINSON COMPANY 
For more detailed information and sample of this incredible product, write to: 
Bigelow Contract Department, Bigelow-Sanford, Inc., Box 3089, Greenville, SC 29602 
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It's the law 


Norman Coplan 


Of the many strategies for 
improving the energy per- 
formance of buildings, the 
installation of solar collec- 
tors poses the most immedi- 
ate challenge to local codes 
and zoning ordinances. 


Solar collectors vs. 
local ordinances 


If solar energy is to be a realistic alternative to 
traditional sources of energy, it is necessary 
that a serious examination and analysis be 
made of our laws to determine how they must 
be modified to accommodate and facilitate 
this technological development. One of the 
greatest concerns in this context is how our 
laws should be modified to ensure solar access 
to homeowners utilizing this technology, 
more specifically to protect solar collectors 
from shadow. One suggestion has been for 
the states to adopt legislation which would 
classify certain conduct and/or conditions, 
which might impair the use of solar energy, 
as a “public nuisance” under the inherent 
police power of the state to protect the safety, 
health, and general welfare of the commu- 
nity. Although this approach involves con- 
stitutional questions, statutory restrictions 
whose purpose would be to encourage the 
use of solar energy would undoubtedly be 
sympathetically received by the courts. 

A more immediate obstacle, however, to 
the wider use of solar technology are local 
zoning ordinances or building codes which 
have not been reviewed and/or modified to 
accommodate the utilization of solar energy. 
Illustrative of this problem was a litigation in 
New York last year involving the effort of a 
homeowner to obtain a building permit to in- 
stall solar collectors for his home, which in- 
stallation apparently violated the then pre- 
jailing zoning ordinance (Katz v. Zoning Board 
of Appeals of the Town of Mamaroneck). 

The petitioner in the Katz case had applied 
to the Municipal Building Department for a 
permit to construct a solar panel domestic hot 
water system, which panels were to be placed 
on the roof of his home. The permit was de- 
nied because of a provision of the local zon- 
ing ordinance which restricted the area of 
mechanical equipment to 10 percent of the 
roof area on which the collectors were to be 
located, whereas the installation of the collec- 
tors would cover 20 percent of the support- 
ing roof. The petitioner appealed to the 
Town Board of Zoning MAD requesting a 
variance. This was initially denied, but there- 
after the petitioner revised his plans to re- 
duce the area of mechanical coverage to 16 
percent of the supporting roof area and re- 
duced the angle of the panels so that their 
visibility from the front of the house was re- 
duced by 70 percent. Upon his reapplication, 
the Board of Zoning Appeals again denied 
the variance, despite the fact that no 
neighboring residents objected to the var- 
iance and 26 neighbors actively supported 
the same. The petitioner then instituted a 
further appeal to the Supreme Court of New 
York. 

The Court, in reversing the Board of Zon- 
ing Appeals, ruled that the Board had been 
incorrect in interpreting the zoning ordi- 
nance as limiting the mechanical coverage of 
the “supporting roof.” The Court pointed 


out that the petitioner’s roof was made up of 


eight separate sections and that the limitation 
was not to be measured by the section which 
supported the mechanical equipment, but 
rather in relation to the area of the entire 
roof. 

More significantly, however, the Court 
ruled that even if the Board's interpretation 
of the ordinance were correct, the denial of a 
variance to the petitioner was arbitrary and 
capricious. The Court said: 

"It must be remembered ‘that zoning ordinances, 
being in derogation of common-law property rights, 
are to be strictly construed against the municipality 
and in favor of the landowner.’ Even if Section 
89-45A were applicable to petitioner's proposed 
construction, this Court finds and so holds that 
petitioners have shown practical difficulty suffi- 
cient to justify an area variance. 

“In this day of what for better expression may be 
termed the energy crunch, the purposes of restrictive 
zoning must, to some extent, give way to declared 
policy of governments to conserve energy in all ways 
possible yet consistent with environmental stand- 
ards... . [n the accomplishment of the above, it is 
incumbent upon the zoning agency to adopt an at- 
titude other than an ostrich head-in-the-sand ap- 
proach, especially when adoption to changing scien- 
tific advances follows and complies with national 
and state interests in energy conservation. It has 
been said that ‘our increasing dependence on 
foreign energy supplies presents a serious threat to 
the national security of the United States and to the 
health, safety and welfare of its citizens’ and that, 

further, ‘the mass production and use of equipment 
utilizing solar energy will . . promote the national 
defense.“ 

‘The Court concluded by pointing out that 
in furtherance of the public policy of the 
United States, the Energy Tax Act of 1978 
was adopted, providing a monetary incentive 
for domestic solar hot water systems for pri- 
vate dwellings and that such policy has been 
followed by similar State expression of public 
policy and monetary tax relief. In particular, 
the Court pointed out that the Energy Law of 
the State of New York imposes upon 
municipalities the duty to review their rules 
and regulations not only to make them con- 
sistent with the State declared policy for 
energy conservation, but where “inconsistent, 
to make necessary changes to comply with the 
Act’s stated purposes.” 

Implicit in the Court's decision was a criti- 
cism of the Town for failing to review its or- 
dinance to make it comply with prevailing 
public policy. It is apparent that proper plan- 
ning to achieve the use of alternate sources of 
energy includes, as an essential ingredient 
thereof, the necessity for reviewing and revis- 
ing local zoning ordinances for their com- 
patibility with such objective. 
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"Lighting costs were keeping 
my profits down...’ 


Saving money on lighting costs is 
what Watt-Miser II fluorescents 
from GE are all about. They use 
less electricity than standard fluo- 
rescents; yet give you about the 
same amount of light. So wattage 
reduction is immediate...and so is 
savings. 

Watt-Miser II F40 can save you up 
to 14% on the electricity each lamp 
consumes when they replace your 
standard four-foot F40 fluorescent 
tubes in a typical two-lamp open 
strip Rapid Start fixture (about 11% 
in a typical four-lamp recessed 
Rapid Start fixture). 


Loa F 7 


Watt-Miser II Slimline, rated at 
100 lumens-per-watt, can save you 
up to 20% of the fixture wattage. 
High-Output Watt-Miser II lamps 
use almost 14% less wattage than 
conventional eight-foot mA Output 
lamps. 

Watt-Miser II Power Groove" is an 
exclusive GE energy-saving lamp 
that can reduce your fixture wattage 
by more than 18%, compared with a 
standard T12 1500mA lamp, in a 
two-lamp fixture. 

For the ultimate combination in 
efficiency and savings, there’s the 
new Maxi-Miser™ System from GE. 


“Until I put energy-saving 
Watt-Miser II fluorescents up’ 


Two Watt Miser II F40 lamps and 
the new Maxi-Miser II ballast in a 
Rapid Start two-lamp fluorescent 
fixture will average up to 24% more 
light per watt than standard F40 
systems - and use as much as 19% 
less wattage. 


Ask your GE representative to show 
you how much you can save with 
Watt-Miser II fluorescents. Or 
contact General Electric Company, 
Dept. C-921, Nela Park, Cleveland, 
Ohio 44112. Phone: (800) 521-7170 
(In Ohio (800) 562-2750). 


100 Years of Progress for People 


GENERAL QA ELECTRIC 
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FOR 
ALMOST 
ANY 
DOOR 


better, 

less costly, 
more 
attractive 
control 


No. 147 
Exterior & Heavy Traffic Interior 


Doors 
Offset hung, single acting, surface 
mounted 


No. 117 

Interior Doors 

Offset hung, single acting surface 
mounted 


No. 128-3/4 

Interior Doors 

Center hung, double acting, floor 
mounted 


Three basic models for simplified specification, for the 
improved hanging of most swing doors. 


„ Add a side jamb pivot if you like, a Rixson door pivot is 
still less costly than either a pair and a half of heavy duty 
butt or anchor hinges. 

LE Provides superior anchorage than either butt or anchor 
hinges, with screws in shear (not tension) and without 
reinforcement. 

LI Eliminates door drag and binding, by supporting door top 
and bottom, with weight primarily resting on bottom 
pivot. (Typical hinges place weight on side jamb.) 


LE Even distribution of door weight assures longer life; 
better withstands racking of door holder and human 
abuse. 


LE Contemporary architectural design. Other pivot sets for 
special applications, extra heavy doors, security 
installations, electrical uses. 


Only Rixson-Firemark offers the better Way. a full line of 
performance-proven door pivots. 


Ask the door control specialists: 


RIXSON-FIREMARK 


9100 West Belmont Ave., Franklin Park, Illinois 60131 and Rexdale, 
Ontario 312/671-5670 


CONRAC 


CORPORATION 
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THE ONLY DOOR THAT'S EASY ON THE FINGERS IS NOW EASY ON THE EYES. 


Admittedly, looks were not the 
first consideration in designing 
our Safetyline Door. 

Safety was. So we gaveita 
flexible rubber guard to save 
fingers. And perhaps even save 
youa lawsuit. 

We gave it a cylindrical stile 
and a 2-point flush-mounted 


locking mechanism. And a push- 
pull that fits snugly so it doesn't 
snag clothing. 

It was the only door of its 
kind. And it still is. 

Now come the looks. A 
variety of looks, including the 
textured panel above, to dove- 
tail with any design. 


And if you don't find exactly 
what you want, we'll custom 
make it. 

Either way, you get a door 
that doesn't give up aesthetics 
for safety. Or vice-versa. 

Your Amarlite Representa- 
tive will be happy to show you 
all the ways we've dressed up 
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the Safetyline Door. 

For more information, 
writeto Amarlite Anaconda, 
FO. Box 1719, Atlanta, Ga. 
30301. Or you can call us at 
(404) 691-5750. 


AMARLITE 
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The future and 


politics of energy 


Books 


The Politics 


Efle 


Why President Carter’ Energy 
* Falsely reasoned 

+ Economically destructive 

. Dangerously dependent on Nuclear Energy 
* Repressing the true potential of Solar Energy 
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The Politics of Energy by Barry Commoner. New York, Alfred A. 
Knopf, 1979. ix, 102 pp., hardbound, $10. 

Energy Future: Report of the Energy Project at the Harvard 
Business School, edited by Robert Stobaugh and Daniel Yergin. 


New York, Random House, 1979, x, 353 pp., hardbound, $12.95. 


Reviewed by John P. Eberhard, Director, Architectural Research 
Association, Inc., Bethesda, Md. | 


These two books, one by a renowned environmental biologist 
(Commoner) and the other by a team of newly acclaimed 
Harvard Business School professors, arrive at very similar 
conclusions by taking considerably different approaches. 
Their conclusion, that conservation (or more clearly, im- 
proved energy efficiency) is the best energy policy alternative 
for the United States, should be welcome news within the 
architectural community. As I will suggest a little later in this 
review, it is the professional design community—and more 
specifically architects—that have the responsibility and the 
opportunity for making the largest contribution to reducing 
our nation’s dependence on fossil fuels. It is worth noting, as 
well, that the long-awaited report of the National Academy of 
Sciences, “Energy Policy in Transition 1985-2010," has 
added still more reinforcement to this message of conserva- 
tion. The Academy study insists that "slowing the growth of 
energy demand will be essential, regardless of the supply op- 
tions developed during the coming decades. In fact, the de- 
mand element of the nation's energy strategy should be ac- 
corded the highest priority." 

Both of these books are well written but are stylistically and 
conceptually different. Commoner is quite clearly an advo- 
cate and a critic. He is an advocate of a policy alternative he 
has coined “The Solar Transition,” and is a severe critic of the 
past and present Federal policymakers. The Harvard Busi- 
ness School professors are policy analysts with good common 
sense and what would appear to be no beginning bias towards 
any of the alternatives they discuss. Each of us probably 
brings some preconceptions and personal bias to the reading 
of any book; and each of us naturally tends to accept with a 
positive nod of the head statements the author makes which 
support our point of view. We naturally find it difficult to 
believe the authors are very well informed if they happen to 
[Books continued on page 193] 
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differ with us. I approached both of these books in much the 
same manner. I expected to agree with Commoner because I 
thought I knew what he would say, and I expected to disagree 
with the Harvard book because of all of the publicity the 
authors had received. (Besides, I am an alumnus of MIT.) 
Just the opposite happened. I found Barry Commoner’s stri- 
dent tones and fuzzy policy position to be difficult to accept, 
but I found the good common sense and clear prose of Energy 
Future to be easy to read and very convincing. 

lhe only difficulty I found to be common to the two books 
was the academic penchant for extensive footnotes (although 
they are thankfully located at the end of the books and not 
scattered over every page of text), and the diarrhea of num- 
bers. I'm going to assume, for the purposes of this review, 
that you have some general sense of the numbers involved 
with energy and that whether or not we expect to use 80 
quads of energy or 135 quads by the year 2000 is not critical 


to your professional response. If buildings use 26 percent of 


the nation’s energy budget or 31 percent is not going to im- 
pact your opportunity, and whether or not solar energy has a 
payback of 2.8 years or 8.4 years is less critical than that you 
resolve to inform yourself and your colleagues of how you 
can incorporate "energy-conscious design" into your practice. 
Both books take some pains to point out the weakness of 
numerical calculations that others have made—Commoner 
even calls the energy models of the Carter Administration 
"the politics of deceit"—but both books tend to draw specific 
conclusions of what would likely happen to energy prices that 
have turned out to be far lower than what has actually hap- 
pened at the gas pumps only a few months after the books 
were published. 

Barry Commoner makes the following argument. The Car- 
ter Administration's National Energy Plan as presented to 
Congress in April 1977 was "confused" at best and probably 
“deceitful” on purpose. He argues that although the plan 
called for conservation measures, including the development 
of energy alternatives such as solar and wind energy, that the 
plan was actually a not very subtle support program for the 
advocates of increasing our supplies of fossil fuels—including 
nuclear energy. He also points out that an analysis of the 
tables which accompanied The National Energy Plan shows that 
consumers would be expected to make a much large reduc- 
tion in their use of energy than would industry. As a result of 
the disparity between facts in the tables, facts from a complex 
mathematical model (PIES) used by the then Federal Energy 
Administration, and the prose of the President's message, the 
legislation got hopelessly mired in Congressional committees 
resulting in what Commoner calls the "Politics of Defeat." 

In Chapter 5 of his book, Commoner comes to the crux of 
his presentation. He points out that fossil fuels in the final 
analysis are finite—they can be and likely will be used up. As 
they become more and more scarce their price will continue 
to escalate. He suggests that the "Politics of Choices" leaves us 
only two alternatives for the future—solar energy (in its 
broadest sense this includes wind power, bio-mass, and 
photovoltaics) and nuclear energy (but only if it is based on 
the breeder reactor). He argues that nuclear energy, even 
though highly subsidized, is a new technology that seems al- 
ready to have lapsed into "economic senility," while solar 
energy is an old technology ready to cross the threshold of 
economic viability. 

Commoner's dénouement is "the Solar Transition." He ar- 
gues that we should use our dwindling supply of fossil fuels in 
a manner that "bridges" from the present situation to a future 
time in which we will be well supplied from renewable 
sources. He sees natural gas, supplemented with gas from 
bio-mass, and co-generation as two of the major ingredients 
of this strategy. What he seems not to recognize is the possibil- 
ity that new inventions and innovations might substantially 
change the nature of demands as well as sources of supply. 
He also makes a strong argument for more "social govern- 
ance" in major policy decisions because electric utilities and 
oil corporations will oppose a solar future—what many 
readers will suggest is reworking our economy into more of a 
socialist state. For me the book's central strategy remains un- 
[Books continued on page 194] 
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convincing, but then you should read it and decide for your- 
self. 

Robert Stobaugh, Donald Yergin, and their Harvard col- 
leagues are much more convincing and far easier to read. 
Their central theme is very clear. The United States needs a 
balanced energy program based on realistic assessments of our 
supply and demand alternatives. They point out quite con- 
vincingly in their first five chapters that each of the fossil fuel 
alternatives—oil, gas, coal, and nuclear—has an inherent limi- 
tation as a supply alternative. Even if each of them were to 
achieve the goals of their most ardent supporters, they would 
not provide sufficient supplies through the end of this cen- 
tury (much less beyond) to meet our projected demand ona 
“business as usual” basis. They arrive at the same position as 
the first energy report of the American Institute of Architects 
(dated 1974), namely that conservation is our “key energy 
source.” They conclude that “in the near term, conservation 
could do more than any of the conventional sources to help 
the country deal with the energy problem it has.” 

While the architectural community should surely support 
the thesis of Energy Future, there is one serious flaw in the 
authors’ discussion of conservation in buildings. They quote 
Dick Stein on the need to reverse our commitment to sealed 
buildings—that's fine. They quote Don Watson and Bruce 
Anderson when they discuss the opportunity for passive solar 
design—great! But, when they advocate a major program to 
save energy in existing buildings, they turn to the limited 
concept of "retrofit." To quote them, "Retrofit is a space-age 
term, describing the upgrading of a complex system through 
the insertion of improved components." In buildings, they 
say, this means changing equipment and structure to improve 
thermal and lighting efficiency. Somehow, with all of their 
common sense, they missed a key point: people and their 
activities place demands on energy sources not the inanimate 
buildings that provide shelter for these activities. 

An empty building, a ghost town, or even an unused bed- 
room needs no retrofitting since no one will need to be kept 
comfortable there. We need to be sure that existing buildings 
have a good fit between their program requirements and 
their existing space configuration before we worry about pal- 
liatives such as more insulation, storm windows, or even co- 
generation. We should be sure that our architectural evalua- 
tion of fitting program requirements to available space also 
includes any "energy conscious" redesign we can do to make a 
better fit with the climate. That's a good role and an impor- 
tant one for architects to play. If this kind of analysis is done 
thoroughly and with imagination, it can represent the largest 
reduction in building energy demand—and it comes right off 
the top of the demand side. We obviously have not done a 
very good job of selling our role in the energy picture thus far 
or two such thorough books would not find it so easy to 
largely ignore the role of architects in energy conservation. 

Energy Future makes it clear that: “No easy remedy will solve 
the energy crisis. Solutions, however, will emerge from a rec- 
ognition and comparison of benefits and risks, possibilities 
and obstacles, across a wide range. Political choices are there- 
fore involved, which is why the energy crisis is a crisis of our 
political system." How will you vote? 
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Within a few years of the depression, everything from soup 
cans to airplanes in the U.S. had been redesigned, either to 
satisfy public demands for a more stylized approach to con- 
sumer products or to keep up with competition from other 
manufacturers. In this heavily illustrated, well-documented 
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Teague, and Henry Dreyfuss» 
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The Architecture of the. 
Ecole des Beaux-Arts 


Edited by Arthur Drexler with 

essays by Richard Chafee, 

David Van Zanten, Neil Levine and 
Arthur Drexler 

423 pp., Hus. . $55.00 

The most comprehensive analysis 
and documentation of Beaux-Arts 
architecture ever published. Includes 
large-scale drawings of elevations 
and plans and photographs of major 
French and American Beaux-Arts 
buildings (including Pennsylvania 
Station and Grand Central Terminal). 
Circle B601 under Books. 


2 Energy Conservation Through 
Building Design 

Edited by Donald Watson. 

305 pp., Mus. 89 50 


This precedent-setting book provides 
the bridge between architect and 
engineer, practitioner and researcher. 
So necessary to the development of a 
rational approach to energy conser- 
vation. Not limited to new building de- 
signs, it also includes methods of 
analyzing existing structures and 
specific ways to reduce their energy 
consumption 

Circle B602 under Books. 


3 Architectural Rendering: 
The Techniques of 
Contemporary Presentation 


By Albert O: Halse, 326 pp.. 
illus., 2nd edition, 1972. . . $37.00 


This completely up-dated revision of 
the most widely used guide to archi- 
tectural rendering covers all working 
phases from pencil strokes to finished 
product — and shows how to obtain 
the desired mood, perspective, light 
and color effects, select proper equip- 
ment and work in different media 
Circle B603 under Books. 
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Architecture: 
Form, Space and Order 


By Francis D.K. Ching, 
294 pp., illus. ... $22.50 


Written 1o foster understanding of 
design concepts, this rich source of 
architectural prototype demonstrates 
how to extract the fundamental princi- 
ples of form and space from the 
environment, whether in the architec- 
tural one views or inhabits, in archi- 
tectural visualization, in drawing, or in 
actual design. 

Circle B604 under Books. 
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Designed by Architects 


Edited by Jeremy Robinson, 
168 pp., illus. $18.95 


This lavishly illustrated volume shat- 
ters the myth that architect-designed 
houses are more costly than de- 
veloper-built houses. The superb 
photographs, floor plans, drawings, 
and details of interiors and exteriors 
present a wealth of ideas on how 
to construct beautiful and unique 
houses within limited budgets. 

Circle B605 under Books. 


6 Design Competitions 


By Paul D. Spreiregen, 
310 pp., illus. . 82498 


The first comprehensive guide to de- 
sign competitions based on American 
practices, it examines in detail all im- 
portant aspects of this timely subject, 
including how competitions work and 
the ground rules that govern most 
competitions. 

Circle B606 under Books. 


7 Design and Planning 
of Swimming Pools 

By John Dawes, 

276 pp., Mus. 849 95 

A comprehensive manual that de- 
Scribes the essential characteristics 
and consequent design requirements 
of every type of pool imaginable. Also 
deals in great detail with more techni- 


cal matters, such as structural prob- 
lems and how to solve them, finishes, 
filtration, circulation and water treat- 
ment, heating and ventilating. 

Circle B607 under Books. 


8 Apprentice to Genius 
Years with Frank Lloyd Wright 


By Edgar Tafel, 
228 pp., illus. . .. $19.95 


This rare piece of biography answers 
hundreds of questions about 
America’s greatest architect and 
those much gossiped-about Taliesin 
years (and later). The author, a former 
student of Wright's brilliantly portrays 
the many moods of this genius, from 
the tenderness hidden behind the 
strictness of Wright the teacher to the 
wellsprings of the unfailing creative 
surges of Wright the architect 

Circle B608 under Books. 
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9 Successful Solar Energy 
Solutions 


By Spruille Braden & 
Kathleen Steiner, 
288 pp., illus. . . $24.50 


This information-packed book proves 
that the demands of efficiency and 
aesthetic quality can be met in one 
structure by presenting some of the 
most innovative, positive and well- 
defined solar energy designs of the 
past 25 years. 

Circle B609 under Books. 
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1 0 Architecture 


By Craig S. Campbell 
128 pp. us. 818 95 
This profusely illustrated book is the] 
first published work that deals in sub- 
Stantial detail with the technical as| 
well as the aesthetic principles of 
fountain design. Covers basic hy- 
draulic principles, practical limita- 
lions, environment and availabl 
equipment. 
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1 Public Relations for the 
Design Professional 


By Gerre Jones, 


278 pp., illus. $18.50 


An authoritative book on public re- 
lations written in easily understood 
language for architects, engineers 
and other design professionals. Ex- 
plains how to plan, set up and carry 
out a PR program that meets special 
requirements, as well as how to take 
advantage of some often overlooked 
opportunities for free publicity from 
the media 

Circle B611 under Books. 


42 Living Spaces: 
150 Designs from Around 
the World 


Edited by Franco Magnani, 
Translated by Bobbi Mitchell, 
120 pp,, illus. $22.50 
This magnificent book provides a 
wealth of imaginative and practical 
ideas for homeplanning and decora- 
tion for people confronted with the 
problems of confined living space and 
the resulting tensions which are often 
exacerbated by noise and pollution. 
The superb full-color photographs 
demonstrate interiors to satisfy aes- 
thetic as well as practical needs. 
Circle B612 under Books. 


13 Anthropometrics 
for Designers 

by John Croney, 
176 pp., illus. $4.50 
This unusual book provides an illus- 
trated account, principally through 
diagrams. of man's dimensions and 
other physical data, his limitations 
and his peculiarities — data essential 
in many specialized fields of industrial 
lor commercial design. 
Circle B613 under Books. 
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by Paul Stevenson Oles, 
288 pp., illus. . - - $34.50 


In this copiously illustrated, clearly or- 
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ganized explanation of his value delin- 
eation system, the author presents a 
detailed description of the process 
which has resulted in these award- 
Winning delineations that show real- 
istically how a designed structure will 
appear when built 
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15 Structure in Nature is a 
Strategy for Design 


By Peter Pearce, 
245 pp., illus. $45.00 


An innovative and completely illus- 
trated approach to architectural and 
environmental design, based on a 
study of responsive and adaptive 
structures in nature (molecules, 
crystals, living cells) that conserve 
energy and materials. 

Circle B615 under Books. 


1 6 Earth Sheltered Housing 
Design Guidelines, 
Examples, References 


Prepared by the 
Underground Space Center, 
University of Minnesota 
318 pp., illus... . $17.95 


This comprehensive and timely study 
offers a comfortable and economic 
approach to underground housing 
based on modern construction tech- 
niques. Provides plans, detalls and 
photographs of existing examples, 
and shows how to design homes 
using such low-cost natural re- 
sources- and energy-saving systems 
as layers of soil insulation and passive 
solar heating. 

Circle B616 under Books. 


17 Drawing Fite for Architects, 
Illustrators and Designers 


By Marc Szabo 

251 pp., illus... 814.95 

This book provides over 200 pages of 
figures — in the most common and 
natural positions, activities, and types 
of wearing apparel, as well as dozens 
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of drawings of boats and cars, all of 
which can be copied freely — by 
direct tracing, photostats, or photo- 
copying machine. The pages tear out 
easily to form an easily accessible 
fingertip scrap file. 

Circle B617 under Books. 
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1 8 Design Cost Analysis 
for Architects & Engineers 


By Herbert Swinburne, 
317 pp, illus. . . . $18.95 


This first-of-its-kind book shows 
architects and engineers how to 
analyze and estimate the costs of 
building construction during the de- 
sign stage when the potential for con- 
trolling costs is greatest 

Circle B618 under Books. 


1 9 Architectural Stained Glass 


Edited by Brian Clarke 
234 pp. illus... . $29.50 


The contributors to this book (through 
their stunning designs) emphasize 
stained glass as a constructivist art 
form, taking it out of its medieval ec- 
clesiastical context and putting it into 
a contemporary framework, both sec- 
ular and architectonic. 

Circle B619 under Books. 


20 Working Drawing Handbok 
A Guide for Architects 
& Builders 


By Robert C. McHugh, 
166 pp... ..$14.95 


This guide isa step-by-step presenta- 
tion on how to produce working draw- 
ings as an integralaspect of commun- 
ication between designer and builder. 
Includes convenient check-lists, bud- 
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geting information, and data on 
dimensioning that helps minimize 
chances of error. 

Circle B620 under Books. 


21 The Architecture of 
Frank Lloyd Wright 
A Complete Catalog 
Second Edition 


By William Allin Storrer, 
456 pp., illus. $15.00 


This second edition, which docu- 
ments all of the buildings designed by 
Wright, replaced a number of photo- 
graphs with new ones that show the 
buildings to better effect, changed 
Some copy in the text, and incorpo- 
rated factual information that has 
come to light since the original pub- 
lication in 1974. 

Circle B621 under Books. 


2 New Profits from 
Old Buildings 


By R.M. Warner, S.M. Groff, 
and R.P. Warner 
291 pp., illus. $22.50 


This first business-oriented guide to 
building preservation is based on 71 
case studies of actual preservation 
projects of old structures, industrial 
facilities, neighborhoods and com- 
mercial districts. Explains how these 
companies became involved, what 
problems they faced, how they fi- 
nanced the projects, what benefits 
they reaped. 

Circle B622 under Books. 


23 Architectural Presentation 
Techniques 


By William W. Atkin, 
196 pp., illus... $17.95 


This book includes presentations 
ranging from simple sketches in pen- 
cil and pen-and-ink to elaborate 
drawings, photographs, slide presen- 
tations and various combinations of 
media achieved with overlays, camera 
techniques and modern reproduction 
methods. 

Circle B623 under Books. 
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24 Rendering With Pen and Ink 


By Robert W. Gill, 
368 pp., illus. $9.95 


This paper-back edition is a copiously 
illustrated guide to the techniques and 
methods of rendering, including sec- 
tions on perspective, projection, 
Shadow, reflections, and how to draw 
cars, ships, aircraft, trees, and human 
figures. The author also describes the 
very wide range of instruments and 
equipment currently in use. 

Circle B624 under Books. 


2 Trees for Architecture 


and the Landscape 
Condensed Edition 


by Robert L. Zion 
208 pp., illus. $11.95 


This attractive book will aid communi- 
cation between landscape architect, 
architect and layman with a compre- 
hensive collection of photographic 
portraits of trees whose structure, 
habit and other characteristics make 
them especially useful in relation to 
buildings and outdoor spaces. 

Circle B625 under Books. 
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26 How to Recycle Buildings. 


By Laurence E. Reiner, 
244 pp., illus. . . . $18.50 


The concensus of opinion by many 
authorities in the building industry is 
that recycling is here to stay and to ex- 
pand. Here is an excellent reference 
on how to find, evaluate, survey, fi- 
nance and market recycling projects 
profitably. 

Circle B626 under Books. 
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Products and literature 


The following items are related to the 
theme of this issue, energy conserva- 
tion. They are grouped here for the 
convenience of the reader. 


Daylight control 


Daylight control is a function of almost 
every aspect of design, from the direc- 
tion the windows are facing to the size 
and shape of the room inside. In terms 
of products, there are basically four 
kinds: things to put outside the window; 
things to make the window of; things to 
put inside the window; and things to 
adjust the level of artificial light. Many 
devices have been around for years with 
the state of the art having as much to do 
with how to use these products as what 
is available. Architects are discovering, 
for instance, that the plastic-coated 
aluminum panels from industrial build- 
ings can be very useful as shading de- 
vices. 

Integral to the process is redefining 
the task from simply defending the in- 
terior against overheating. Daylight 
control now means harnessing the sun 
to reduce lighting load resulting in 
techniques like light shelves to bounce 
sunlight into buildings. Movable louvers 
with one side reflective and the other 
matte can be very effective in beaming 
light deep inside as can blinds with the 
same properties (available on custom 
order and in development as a stock 
item). Several companies are working 
on photochromic window glass, which, 
like "polarizing" eyeglasses, adjusts its 
tint according to brightness. Other re- 
searchers are taking a serious look at re- 
fractive glass, those ripple windows 
from the 1940s. The ripples were made 
of prisms grooved into the glass which 
bring light in and bounce it off the ceil- 
ing, allowing deeper penetration. 

But bringing sunlight in is only half 
the task; the rest is to turn lights off to 
compensate. To the traditional on-off 
switch and more recent stepped con- 
trols, solid-state circuitry has introduced 
continuous dimming, either by user 
control mechanisms or photosensors. 

In addition, attention is being paid to 
avoiding heat loss as well as heat gain. 
Among the newest items are heat 
mirrors—films applied to the inside of 
windows—which reflect infrared rays 
back into the room; and rolling screens 
and shutters of wood or plastic, that 
have been used in Europe which both 
modulate daylight during the day and 
form a thermal barrier at night. 


Products 


Solar screens of tiny fixed louvers 
tilted at 17 degrees protect against heat 
and glare. The screens, installed outside 
sun-exposed windows, keep building in- 
teriors up to 15 degrees cooler while 
admitting diffused daylight. Almost in- 
visible from the inside, the screens per- 
mit as much as 84 percent clear outward 
visibility, according to the manufac- 
turer. The screens are made from a 
bronze alloy coated with an organic 
finish for corrosion resistance and are 
enclosed in aluminum frames. They are 
available in widths up to 72 in. and can 
be hung from the top, in vertical rolling 
tracks, or in horizontal or vertical slid- 
ing tracks. KoolShade Corp. 

Circle 100 on reader service card 


Rolladen shades shield against heat loss 
or gain, reduce sound, and also serve as 
security guard, since they lock from the 
inside. When not in use, they roll up 
and store out of sight. Shades operate by 
manual crank, pulley strap, or electric 
motor. They are made of PVC with 
dead air space, PVC with polyurethane 
insulation, or aluminum with poly- 
urethane insulation. American-German 
Industries, Inc. 

Circle 101 on reader service card 


Paesar fluorescent lighting controller 
has a sensor that automatically monitors 
the amount of daylight entering the 
room. The sensor sends a signal to the 
power control to gradually reduce 
power to lamps as daylight increases, 
maintaining a constant level of light. 
The manufacturer says that lighting 
energy savings of as much as 50 percent 
are possible and that cooling costs are 
also reduced. Lutron Electronics Co. 
Circle 102 on reader service card 


ECALO (Energy Conservation Auto- 
matic Light Output) is an available-light 
sensing system that adjusts fluorescent 
lighting to a predetermined level. The 
controllers, taking into account direct or 
reflected sunlight, are reported to save 
43 to 58 percent in energy used. 


Payback period is six months to three 
years, depending upon the type of 
fixture used. Controlled Environment 
Systems, Inc. 

Circle 103 on reader service card 


NorCore™ high-strength, lightweight 
plastic honeycomb material is used in 
transparent ceilings, walls, partitions, 
skylights, and geod domes. It has 
light transmission or translucent prop- 
erties and retains a high degree of 
thermal insulation. Because it is a ther- 
moplastic, it can be molded into curved 
shapes through the thermal forming 
process. It is available in opaque colors, 
clear transparents, transparent tints, 
and translucent colors. Norfield Corp. 
Circle 104 on reader service card 


Exolite double-skinned acrylic sheet 
for glazing offers high light transmis- 
sion, good U-value, and easy on-site 
fabrication. Integral ribs form a series 
of insulating air cells. The material has 
high rigidity and load strength, impact 
resistance, and excellent weatherability, 
according to the manufacturer. Panels 
are % in. thick, 47% in. wide, and come 
in standard lengths up to 20 ft. Uses in- 
clude glazing, skylights, and lighting 
fixture diffusers. CY/RO Industries. 
Circle 105 on reader service card 


Sol-R-Veil is PVC-covered fiberglass 
material offering shade with visibility. 
Intended for exterior window installa- 
tion, it also can be adapted for use on 
window interiors. The material can be 
used on roll-up shades, spring rollers, 
or on motorized versions controlled by a 
solar cell. Panels that slide, vertical 
blinds, and other treatments are possi- 
ble. The fabric requires little mainte- 
nance: it can be vacuum cleaned or 
washed with a mild detergent. Sol-R- 
Veil Inc. 

Circle 106 on reader service card 

[Products continued on page 202] 


Nobody simplifies 
ceramic tile like your 
American Olean 
Sales Representative. 


When you're considering using ceramic tile, there's one person you can 
always count on for help. Your American Olean sales representative. 

You'll get help in specifying the proper tile for the job. Help in answering 
those tough, technical questions. And helpful suggestions — for new and 
imaginative ways to use our tile. 

You'll get more. Your American Olean sales representative helps see that 
your ceramic tile installation is completed as specified, no matter where it 
is. Because backing our representatives, there are American Olean sales 
service centers and manufacturing plants across the country. And there's 
even more coming on board this year. 

Get information about our fine ceramic tile and allied products plus the 
name of your American Olean sales representative. Check our catalog in 


Sweet's General Building File or call us " 

at (215) 855-1111. Or write American American 
Olean Tile Company, 2734 Cannon Olean 
Avenue, Lansdale, PA 19446, Tile 


A National Gypsum Company 


American Olean is Ceramic Tile. 


Circle No. 308, on Reader Service Card 
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The Tri-Therm Skylight has an outer 
dome of GE's Protect-A-Glaze* sheet 
and an inner diffuser panel of GE's 
Lexan® structural sheet which combine 
to provide three layers for high impact 
strength and superior thermal prop- 
erties. The outer dome has a peb- 
ble finish and comes either clear or 
tinted for solar control. The skylights 
xrovide daylighting and thermal gain to 
velp reduce energy requirements. They 
are lightweight, economical, and easy to 
install. Faulkner Plastics. 

Circle 107 on reader service card 


Insulating skylights of translucent, 
impact-resistant sandwich panels are 
adaptable to many types of installation. 
Single panel size is up to 6' x 25', with 
larger areas covered by multipanel 
units. The fiberglass-reinforced skins 
provide diffused light without excessive 
loss of heat. The panels are offered in a 
choice of core patterns, skin colors, sur- 
face finishes, and light-transmission 
values. Cemcel Corp. 

Circle 108 on reader service card 


Single, joint-free all-plastic skylights 


provide natural light and insulate 
against thermal heat loss in winter and 
solar heat gain in summer. The 1'-in.- 
thick sandwich panels have a 1%-in. 
dead-air space which results in a 
U-value of 0.425. Outer and inner skins 
are translucent  fiberglass-reinforced 
acrylic polyester laminated to a 6" x 6" 
interlocking grid core. The skylights 
transmit about 40 percent of the sun's 
rays in a diffused manner, without 
glare. Solartron Corp. 

Circle 109 on reader service card 


Cool-View reflective glass comes 
four configurations, each with a choice 
of glass and coating. Weath-R-Proof in- 
sulating glass has two lights separated by 
dehydrated air space and offers the 
greatest environmental control. Mono- 
lithic is a single light for economical 


glazing in warm climates. Laminated is 
used in installations requiring safety, 
sound control, security, or for overhead 
glazing. Spandrel is heat-strengthened. 
Environmental Glass Products. 

Circle 110 on reader service card 


Sunglas Reflective, a reflective glass, 
blocks up to 65 percent of the sun's heat 
and has 30 percent visible light trans- 
mittance to reduce the need for artificial 
lighting. A thin metallic oxide perma- 
nent coating reflects solar energy, and 
the special composition of the glass ab- 
sorbs and reradiates additional solar 
energy to the outside of the building. By 
eliminating hot spots near windows, the 
glass helps to maintain more uniform 
temperature in the building. Ford Glass 
Division, Environmental Products Dept. 
Circle 111-on reader service card 


Literature 


Operable windows of several types are 
described and illustrated in a 20-page 
brochure. There are styles with narrow 
slat blinds between the outer and inner 
glazing to aid in heat and glare control. 
Others have insulated glass or double 
glazing. In-swinging and pivoting win- 
dows can be cleaned, or replaced in the 
event of damage, from the inside. Detail 
drawings and photos show window con- 
struction. Disco Aluminum Products. 
Circle 200 on reader service card 


Sun Control products shown and 
described in a four-page color brochure 
include Harosol® fold-up awnings, 
Haroscreen® sun protecting material 
for the outside of buildings, Harodark® 
100 percent blackout blind, and Haro 
Sunbreaker® aluminum louvers. Gen- 
eral information, construction details, 
fabrics, control methods, and applica- 
tions are provided. Hamel, Inc. 

Circle 201 on reader service card 


‘IES Recommended Practice of Day- 
lighting’ recognizes the potential for 
saving vast quantities of energy that 
might otherwise be used for artificial il- 
luminating. Emphasis is placed on 
newly developed building and lighting 
technology and on aspects of energy 
conservation and life-cycle cost benefit 
analysis. Included are the architecture 
of the building, visual performance 
criteria, daylight design principles, 
examples, and charts to facilitate use. 
The 64-page publication, RP-5, is avail- 
able at $8 to IES members, $12 to non- 
members, from: Illuminating Engineer- 
ing Society of North America, 345 E. 47 
St., New York, NY 10017. 


*How to predict interior daylight il- 
lumination’ is a revised 44-page booklet 
that discusses the type of light needed, 
available daylighting, the prediction 
formulation, how to figure in overhang, 
and other factors to consider. A sum- 
mary of procedure and examples of cal- 
culaüng daylight under different cir- 
cumstances are provided. T he booklet is 
available at $1 per copy. Other daylight 
designing aids are the "Heat Gain Cal- 


culator" (35g) and "Sun Angle Cal- 
culator" with separate cards for four 
different latitudes and a booklet of in- 
structions ($5). The three items are 
available separately or in a kit ($6) from: 
Libbey-Owens-Ford Co., Merchandis- 
ing Dept. P-1, 811 Madison Ave., To- 
ledo, Oh 43695. 


The Heatstopper™ shade, made up of 
five layers of plastic film, is installed on 
the inside of a window. It is raised and 
lowered manually by means of a bead 
chain. In the lowered position, the five 
layers separate to provide a series of 
dead-air spaces. For greatest effective- 
ness, the shades operate in a frame, with 
special seals to reduce air movement 
past the shade. A four-page brochure 
gives installation information, technical 
description of the system, energy savings 
and payback data, and results of tests. 
Insulating Shade Company, Inc. 

Circle 202 on reader service card 


Nunsun transparent reflective film for 
windows reduces glare, provides day- 
time privacy, and adds shatterproofing 
characteristics to glass. According to the 
manufacturer, use of the film on win- 
dows of a building where glass area is 
equal to 10 percent of floor area will re- 
duce air-conditioning energy required 
by one-third and heating energy re- 
quired by one-fifth. The film is also 
available in roll-up shades that have the 
advantage of being adjustable up or 
down. Thermo-Screen, Inc. 

Circle 203 on reader service card 


Vertical blinds can cut summer heat 
gain to lower air-conditioning loads. 
They also are adjustable to reduce glare. 
Several fabrics are available, some with 
perforations to allow the view to be seen 
even when the blinds are closed. There 
are some types that also provide acousti- 
cal control. Materials available, applica- 
tions, and specifications for various 
types of blinds are provided in a 24- 
page brochure. LouverDrape, Inc. 
Circle 204 on reader service card 


Blinds for conserving energy are the 
subject of a six-page brochure. Dia- 
grams show how they save energy, 
winter and summer. Graphs indicate 
dollar savings in heating and cooling 
costs. Included is a table of shading 
coefficients for Riviera blinds, along 
with data supporting the charts shown. 
Levelor Lorentzen, Inc. 

Circle 205 on reader service card 


Kool/Wall track-mounted solar screens 
reduce solar heat gain in the summer, 
yet can be retracted to let in the winter 
daytime sun and lowered to retain 
building heat at night. A four-page 
brochure discusses and illustrates details 
of the controls, track design, and instal- 
lation. The system can be combined 
with photoelectric lighting zone controls 
to reduce artificial lighting needs. Kool- 
Shade Corp. 

Circle 206 on reader service card 
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Products continued from page 202 
Lighting devices 


While much of the world still depends 
on burning oils and wax for its light, the 
technological changes in lighting since 
the oil embargo in developed countries 
has been dramatic and promises to be 
even more so in the future. t 

We now speak of lamp efficacy in 
lumen output per watt consumed. 
Energy saving means both lowering 
wattage (lighting accounts for five per- 
cent of U.S. electrical use) and redirect- 
ing the heat lighting produces. 

Office planning now frequently 
means task/ambient arrangements and a 
host of new products. In addition, the 
relationship between visual comfort and 
worker productivity has led to serious 
experimentation and new offerings in 
prismatic, polarized, batwing, refractive 
grid, and tinted lens fixtures. 

Much of the research has been de- 
voted to increasing lumens per watt 
from fluorescent bulbs—which have 
been brought from 37 to 100 in the past 
40 years and are expected to go higher. 
Lower wattage bulbs (34, 35) for 40-watt 
ballasts are available and in situations 
where a bulb resulting in a 10 percent 
reduction in illumination is acceptable, 
even further savings can be effected. 
Fluorescents that work as conventional 
incandescent bulbs will be available 
soon. Incandescents can be expected to 
move from 17 lumens to 30 per watt. 


Products already on the market offer 
savings in electricity upwards of 50 per- 
cent. The move toward high-intensity 
discharge lamps is placing increasing 
emphasis on improving their color ren- 
dition with, again, some improvements 
available. 

Low wattage and very low heat bal- 
lasts are being marketed but the most 
exciting possibilit y is solid state circuitry. 
In large installations, return of air 
through lighting fixtures is increasingly 
common. Intended to reduce heat load, 
the technique also has favorable effects 
on lamp efficacy and equipment life. 


Products 


A three-lamp fluorescent troffer, de- 
signed with one less lamp for energy 
saving, can further cut energy costs be- 
cause it is wired for one, two, or three 
lamp operation. The troffer is 34% in. 
deep, has a door that can be hinged 


from either side, and has a 2" x 3" wiring 
access door. Keene Corp., Lighting Div. 
Circle 112 on reader service card 


Energy-efficient fluorescent lighting 
fixtures, Form 4, in 4-ft and 8-ft stand- 
ard length use one or two fluorescent 
lamps. They may be mounted directly to 
the ceiling, hung from stems or cable 
hangers, attached to the wall by brack- 
ets, or mounted wall to wall. They are 
suitable for direct lighting, indirect 
lighting, or a combination of both. 
Lighting diffusers are parabolic-shaped 
louvers or acrylic lenses. Finishes of- 
fered include nine colors and three 
metallics. Columbia Lighting, Inc. 
Circle 113 on reader service card 


SPJ2 ambient lighting uses both metal 
halide lamps rated up to 100 lumens per 
watt and high-pressure sodium lamps 
rated up to 118 lumens per watt, and 
accommodates ballasts for up to 400- 
watt lamps. The luminaires provide im- 
proved lighting and cost savings in 
open-plan offices where partitions are 
42-65 in. high, and lighting cannot 
project above the panel. The units can 
be mounted on shelves, on panel sides, 
or on freestanding files. Because one 
lamp provides as much light as 16 4-ft 
fluorescent lamps, fewer fixtures are re- 
quired, reducing wiring and installation 
costs and cutting HVAC loads. SPI 
Lighting/Area Lighting Div., McGraw- 
Edison Co. 

Circle 114 on reader service card 
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Now, all the benefits of carpeting... 
with better static protection than tile. 


For general office areas 


Compu-Carpet" 


COMPU-CARPET anti-static carpeting is a unique, high 
performance floor covering developed specifically for 
use in modern offices, computer rooms, terminal areas 
and other static-sensitive environments. Attractive and 
durable, Compu-Carpet has anti-static properties 
superior even to those of hard surface flooring. 


Compu-Carpet meets IBM resistance recommendations. 
Since its anti-static properties are inherent in its con- 
struction, protection is assured for the life of the carpet. 
Compu-Carpet carries a 5-year static and wear warranty. 


See Sweet's Catalog 9.28/Un. Send for complete details. 


UNITED 
CA, TECHNICAL 
PRODUCTS. INC. 


THE STATIC CONTROL THE STATIC CONTROL PEOPLE 


32 Southwest Industrial Park, Westwood, MA 02090, (617) 326-7611 


Circle No. 413, on Reader Service Card 


You're 
looking 
at the 
second 
best 
reason 
to use 
our stain. 


A lot of professionals use 
Glidden Spred” Oil Stain 
because its beautiful 

And thats all right, because 
we happen to agree with them 

But to find the real beauty in 
Glidden Spred Oil Stain, look 
past its appearance. To the way 
it seals and protects wood. 

As Spred Oil Stain is applied, 
it penetrates the wood. To 
repel rain. Snow. Humidity. 

A tough, resistant coating 
that lasts 

Ease of application? That's 
dependable, too. Painters will 
find that the Glidden formula 
keeps pigment in suspension 
longer. So our stain goes on 
smoother, with less stirring 

You should also find Spred 
Oil Stains 83 colors useful. 
Every one as beautiful as the 
color you see here. Plus our 
easiest to use stain deck yet 
— solid colors on one side, 
semi-transparent on the other. 


Spred Oil Stain from 
Glidden. Our reputation for 
quality and performance 
proves you'll get more than 
a beautiful building 


— 


ZBA. GLIDDEN COATINGS & RESINS 
ARCHITECTURAL & MAINTENANCE 


Circle No. 355 
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ParPower spot track lights usc all- 
purpose lamps, yet provide concen- 
trated light because of the reflector de- 
sign. Air flow around the bulb has a 
continually cooling effect which pro- 
longs bulb life. Less heat is gener- 
ated because low-wattage lamps are 
used. NuTone Div., Housing Products 
Group, Scoville. 

Circle 115 on reader service card 


Indalux? indirect ambient lighting 
using energy-efficient HID lamps, fea- 
tures computer-aided reflector design 
to provide maximum light distribution, 
in a pattern consisting of three basic 
components: direct lighting providing 
maximum reflectance without glare; 


reflected light offering maximum wide- 
angle light; and diffused lighting to 
reduce direct brightness and eliminate 
hot spots. There are three lighting sys- 
tems: high-level symmetrical, high-level 
asymmetrical, and low-level for mount- 
ing below 72 in. J.H. Spaulding. 

Circle 116 on reader service cara 


WAL wall-mounted luminaires provide 
energy-efficient illumination for walk- 
ways, courtyards, entrances, building 
security, and loading areas. An alu- 
minum reflector directs light at the 
target, without glare. There are two 
types: a clear lens model for areas where 
light control is necessary; and a pris- 
matic lens model where light distribu- 
tion to the front and sides of the fixture 
is required. The luminaires can be used 
with high-pressure sodium, mercury 


„ Vollrath walk-ins mean royal 
treatment for any installation 


The Biltmore Estate, Asheville, NC 


On the grounds of the lavish 
Biltmore Estate, America’s finest 
castle and North Carolina’s 
outstanding tourist attraction, is 
Deerpark—the Biltmore dining 
experience. Only the finest quality 
refrigeration equipment is good 
enough for this outstanding 
facility. That's why a Vollrath 
walk-in cooler-freezer was 
specified. 

From spec to finished project, 
Vollrath specialists assist in 
mechanical/electrical require- 
ments; size, storage and materials 
data. On time delivery with 
reliable post-sale service is also a 
part of Vollrath's royal treatment. 
And isn't that the way you and 
your clients should be treated? 


(d 


Eek 


DEERPARK... 
where Vollrath’s dual temperature 
walk-in is part of the Biltmore 

dining experience 


n 


| 


Vollrath serves markets world-wide with modular 
walk-in coolers, freezers, and refrigeration systems... 
when only the best is good enough. 


The capable hands of Vollrath 
build exactly what you want in a 
quality walk-in cooler /freezer 
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Circle No. 416, on Reader Service Card 


vapor, or metal halide lamps. 
Hinds Co. 
Circle 117 on reader service card 


Crouse- 


The ‘Electronic Halarc' bulb is an 
energy-saving bulb that fits standard 
household fixtures. To become available 
in 1981, the bulb has electronic controls 
in the base and an arc tube in the top. It 
has high and low settings, with the high 
setting producing as much light as the 
150-watt setting of the typical three-way 
bulb using about one-third the energy. 
General Electric, Lighting Business 
Group. 

Circle 118 on reader service card 


A fluorescent lighting remote control 
regulates lighting levels to reduce elec- 
trical usage. Lighting is triggered by 
electrical impulses from the control 
along existing electrical wiring into the 
controlled fixtures, where a small re- 
ceiver turns on the lamps. Maximum 
range of the device is 300 ft. It can be 
installed on most new or existing 120- to 
277-volt fluorescent systems without 
major rewiring or redesign. Sylvania 
Lighting Services, General Telephone & 
Electronics. 

Circle 119 on reader service card 


Wall-SavER-30 is an extended-life re- 
flector light bulb that saves up to 55 per- 
cent in energy costs over the higher wat- 
tage bulbs it is intended to replace. Its 
beam focuses about 2 in. in front of the 
bulb, permitting the 67-watt ER-30 to 
replace a 150-watt R-40 flood lamp at a 
substantial saving in energy according 
10 the manufacturer. The bulb has a life 
rating of 5000 user hours and comes 
with a one-year free replacement war- 
ranty. Duro- Test Corp. 

Circle 120 on reader service card 


Energy-Lok™ energy-saving ballast for 
fluorescent lights is said to have double 
the life of standard ballasts. For use in 
commercial, industrial, and institutional 
buildings, the ballasts are expected to 
save from $90 to $360 per fixture over 
the life span. Designed for two-lamp, 
40-watt fixtures, the ballasts can be used 
with either standard or energy-saving 
fluorescents. Jefferson Electric. 

Circle 121 on reader service card 


Emergency lighting energy planning 
table illustrates the economies of using 
[Products continued on page 211) 
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r SABES ie — These guys 
don't make 
glaring mistakes. 


They bought 
precise light control 
by Holophane. 

Some owners rarely givea second 


thought to lighting — “If it's bright, 
it's right." 


But that's wrong. Because the best 
lighting is controlled lighting. The 
kind of lighting knowledgeable 
architects and engineers recom- 
mend for clients like Oliver s Meats. 
They know that Holophane* offers 
precise light distribution with 
k * minimum glare. Excellent for large 
170 department stores, schools, audito- 


2! e zi V i JO | | riums, offices and butcher shops. 


Efficient use of energy is another 
‘benefit of controlled lighting by 
Holophane. 


And choices range from HID lumi- 
naires to prismatic lens fluorescent 
fixtures. They all deliver illumi- 
nation which can reduce eyestrain 
and promote better worker 
productivity while giving products 
more customer appeal. 


Learn more about our commercial 
lighting line by calling your local 
Holophane rep- 
resentative. He'll 
show you the 

latest in attractive 
high quality light- 
ing. And provide 
the ESI, VCP and 
cost data you'll 
need to prevent 
glaring mistakes. 


BM D 
uv NUN Y Y 


v 
sa 


Or contact Neil Thompson, 
Johns-Manville Sales Corporation, 
Holophane Division, P.O. Box 
5108-PA4, Denver, CO 80217. 
Phone 303/979-1000. 


JM 
Johns-Manville 


* ; Circle No. 366, on Reader Service € ard 
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battery-operated equipment. The table 
includes information on the company's 
newest products such as models that 
power remote heads, multidirectional 
uhits, exit signs, and an emergency 
lighting fluorescent power pack. Dual- 
Lite Inc. 

Circle 122 on reader service card 


Tracklighting designs added to the 
Lytespan line include: "Bell" Lytespot, 
with an internal reflector and a special 


lens to the light beam; 
“Flashlyte,” a slender shape for accent 
lighting or a soft wash of medium inten- 
sity light; and “Scoop” Domelight, for 
installation on a track or suspension 
from a cord. Lightolier 

Circle 123 on reader service card 


concentrate 


A 12-volt track-lighting accent light 
with a self-contained transformer has 


been added to the TRAK-1 lighting sys- 
tem. It is cylindrical, with a rotating 
bezel for easy orientation of the beam 
pattern. According to the manufac- 
turer, it offers energy-efficient opera- 
tion along with other features including 
concealed wiring and swivel with po- 
sitioning lock. Progress Lighting. Subs. 
of Walter Kidde & Company, Inc. 
Circle 124 on reader service card 


Literature 


Campus lighting brochure provides 
engineers, architects, consultants, and 
designers with information about cam- 
pus lighting. Also included is informa- 
tion about cost payback. For example, 
according to the manufacturer, convert- 
ing a typical mercury vapor system to 
high-pressure sodium reduces energy 
consumed by 14 percent while provid- 
ing 106 percent more light. A 12- 
question test helps in the evaluation of 
the effectiveness of present lighting. 
The 10 luminaires described have ap- 
plications in parking lots, indoor athletic 
facilities, walkways, building entrances, 
roadways, and driveways. Lighting Sys- 
tems Dept. General Electric Co. 

Circle 207 on reader service card 


X-Parabolic fluorescent luminaire. 
Basic design concept and energy- 
conservation, cost-saving, and light- 


output advantages are presented in a 
18-page brochure. Photographs, draw- 


ings, graphs, and diagrams support the 
text. Typical applications include of- 
fices, schools, stores, and hospitals. 
Lighting Products, Inc 

Circle 208 on reader service card 


*Design Criteria for Lighting Interior 
Living Spaces,’ is intended as a guide to 
designing lighting for all interior spaces. 
It defines lighting problems in detail, 
presents the design objectives, and dis- 
cusses quality and quantity criteria to be 
used in the design. Sections on lighting 
methods, equipment available, and 
energy considerations are included. 
Copies of the 56-page paperback are 
$7 to IES members, $12 to nonmem- 
bers. Order ISBN-0879950064, pre- 
paid, from Illuminating Engineering 
Society of North America, 345 E. 47 St., 
New York, NY 10017. 


Low-energy consuming light fixtures 
for showrooms, stores, display windows, 
galleries, museums, homes, and offices 
are described and illustrated in a six- 
page brochure. The lamps, which con- 
sume less energy and generate less heat 
than standard voltage lamps, are avail- 
able with light beams ranging from very 
narrow spot to wide flood. There are 
several fixture styles and mounting de- 
vices. Lighting Services Inc. 

Circle 209 on reader service card 


HandiLiter-S, an energy-saving light 
fixture, is shown and described in a 
[Literature continued on page 213] 
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If you would like a more complete description of the Heatstopper „„ 
send $1.00 for our 12-page color brochure and order form (IS Publication 0101801 
to: Insulating Shade Company, Inc., Box 282, Branford, CT. 06405 
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The Egyptians closed space in. Cohama Specifier 
opens space up. With our Space Planners' 
Casement Collection VIII, styled with a blend of 
Verel* modacrylic fiber for inherent and permanent 
flame resistance, you design openness as part of 
any room decor with the light, airy look that begins 
with window treatments. 
Ask your Cohama Specifier sales represen- 

tative about adding an eighth wonder to your world 

our Verel^ Casement Collection VIII. Be sure 
to see it at NEOCON XII, Space 910-A 


> oF 
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295 Fifth Avenue, New York, N.Y. 10016 * 212-564-6000 
UNITED MERCHANTS AND MANUFACTURERS, INC 
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four-page catalog. Specifications, ballast 
information, and installation data are 
.provided. Applications listed include 
shipping docks, bank canopies, assem- 
bly lines, security areas, parking ga- 
rages, and covered walkways. Chart 
compares the number of fixtures re- 
quired for equal light output, operating 
cost for each, and savings possible. Guth 
Lighting. 

Circle 2 10 on reader service card 


‘Polarized Lighting’ explains light 
polarization and its effect on visual per- 
formance and glare reduction. The 
six-page, full-color brochure explains 
how polarized light cuts energy costs 
and includes suggested product spec- 
ifications. Polrized Corporation 
America. 

Circle 211 on reader service card 


Monitrol LC-500 automatic control 
permits lighting cost reductions aver- 
aging 40 percent, according to the 
manufacturer. A six-page, full-color 
brochure explains the necessity for 
lighting control, describes the unit, and 
supplies technical data on both installa- 
tion and operation. Data provided show 
that the system offers a 15-month re- 
turn on investment. CSL Industries, 
Circle 212 on reader service card 


Maxi-Miser™ systems are described in 
a four-page brochure that provides elec- 


of 


trical data and specifications for fluores- 
cent lamp/ballast systems. Compared 
with standard fluorescent lighting, 


Maxi-Miser is said to use fewer watts 
and to reduce energy costs by as much 
as 21 percent. Information is also pro- 
vided about performance, energy sav- 
ings, and payback period. General Elec- 
tric, Lighting Business Group. 

Circle 213 on reader service card 


Triumph I prismatic control lens for 2' 
x 2' HID light fixtures is described in a 
12-page, full-color catalog. The lens dis- 
tributes lighting 40-45 degrees from 


vertical, thereby improving efficiency 
and requiring fewer lighting fixtures. 
Ihe brochure compares Triumph I 
with conventional lighting systems, pro- 
vides design data for different lamp 
sizes, and includes a variety of indoor 
and outdoor applications. K-S-H, Inc., 
K-Lite Div. 

Circle 214 on reader service card 


Perimiliter luminaires are highly effi- 
cient wall lights that use energy-saving 
HID lamps. The luminaires provide 
uniform lighting at a 6 to | ratio of spac- 
ing to mounting height, compared to 4 
to | with other wall lighting. Four-page 
brochure describes internal and exter- 
nal features and provides installation 
data, mounting detail specifications, and 
photometric data. Hubbell Lighting 
Div., Harvey Hubbell, Inc. 

Circle 215 on reader service card 


Interior lighting catalog for 1980 offers 
16 pages of integrated ceiling/lighting 
systems. Included are energy-efficient 
luminaires, modular suspension grids, 
air-distribution equipment, acoustical 
and decorative ceiling materials, and 
lighting for open-plan offices. Selection 
guide lists components for each system. 


Johns-Manville Service Center. 


Circle 216 on reader service card 


PAR and R reflector lamps as substi- 
tutes for standard incandescent lamps 
are described in an eight-page lamp en- 
gineering bulletin. With reflectors en- 
[Literature continued on page 214] 
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^ LINDAPTER 
Type A 


The Lindapter hook/bolt 
construction system pro- 
vides unlimited applica- 
tions in construction, plant 
and factory maintenance, 
in heating, lighting, venti- 


40 years. Send for literature today. 


lindapter 


Make clamps from 
in seconds. 
Save time, save money. 


: Ans. 


Avoids on-site drilling 


Eliminates welding 


iss 


M 


Hundreds 
of assemblies 


lating, pipe, cable and steel work. In use for over 


GASCOIGNE INDUSTRIAL PRODUCTS, LTD. 
79 Benbro Drive, Buffalo, NY 14225 è Phone 716-685-1250 
In Canada: 159 Rayette Road, Concord L4K-1C7, Ontario 
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Literature continued from page 213 


closed within the lamps, they are unaf- 
fected by dirt and operate at higher 
lighting efficiency. The bulletin has in- 
structions for calculating power cost sav- 
ings possible with PAR and R substitu- 
tions, an example of savings in a typical 
installation, and a complete list of avail- 
able lamps with built-in reflectors. Lamp 
Commercial Div., Westinghouse Electric. 
Circle 217 on reader service card 


Photovoltaics 


Photovoltaics are a Buck Rogers tech- 
nology which is available today. Light- 
induced electromagnetic reactions in 
silicon crystals cause an electric current 


to flow. When a series of cells are wired 
together, on the roof, for example, 
enough electricity can be generated to 
run the air conditioning of a house in 
Las Vegas or to provide electricity for a 
whole housing complex in Quincy, Ma. 
Although the price is prohibitive, it is 
now possible to reliably furnish electric- 
ity to a building with an array of photo- 
voltaic cells. As recently last year, 
manufacturers were predicting the 
esoteric technology to come into eco- 
nomic range by 1986. Now the supply 
and demand curves are expected to 
cross as early as 1982. You can thank the 
Ayatollah for that. We can also thank 
the stimulus of government funding 
which has helped researchers with giant 
steps towards practicality. Bugs to be 
worked out are relatively simple ones: 
how to build an inexpensive direct- 


Savin 


The Upland Model 207 is an elegant wood- 
stove. Handsome design and the luxury of an 
open fireplace option create a look to 
enhance the decor of any home 

The Upland Model 207 is an efficient wood- 
stove. An airtight design and "S" pattern 
baffle system evenly distribute the heat from 
asingle load of wood for 10 to 14 hours. 

The Upland Model 207 features...manual 
draft control for simple heat adjustment... 


Progresst 


g energy 
has never looked this good. 


top or rear vent for installation in a variety of 
applications...easy access to the interior for 
cleaning, high tensile strength cast iron 
construction...a full year guarantee against 
defects in materials or workmanship. 


The Upland Model 207 is the finest wood- 
stove available 


For more information, write: UPLAND 
WOODSTOVE CO., Dept 6, P.O. Box 87, 
Greene, NY 13778 


Circle No. 410, on Reader Service Card 


current submersible water pump; how 
to convert direct current to AC cheaply; 
or perhaps how to permit the consumer 
to credit his electric bill by wiring di- 
rectly into the electrical grid for the 
community. 


Literature 


Unipanel® solar electric panels convert 
light to electricity through photovoltaic 
effect. The panels are suitable for low- 
power applications such as telemetry 
stations, environmental sensors, alarm 
systems, radio communications, and 
emergency lighting. The high-efficiency 
solar cells are encapsulated in silicone 
rubber on an aluminum frame. The 
panels can be used singly or in series/ 
parallel arrays and come with brackets 
adjustable to a range of angles to suit 
their location. Solarex Corp. 

Circle 218 on reader service card 


Solar electric panels and a motor de- 
signed and built to be used with the 
panels are described in a product bull 
tin. Information includes characteris- 
tics, construction, and areas of applica- 
tion of the panels. They are made up of 
a series of 18 4-in. cells completely 
sealed between two sheets of glass and 
framed with aluminum. Wm. Lamb Co. 
Circle 219 on reader service card 


‘Building Blocks for Solar Electricity’ 
describes solar cells, panels, arrays and 
electrical generator systems. It provides 
a formula for estimating the size of a 
solar-electric system. Diagrams show 
how solar electricity is made. Specifica- 
tions for standard panels are included. 
Solarex Corp. 

Circle 220 on reader service card 
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Photovoltaic system components are 
described in a six-page folder. Cells are 
covered with tempered glass and backed 
by polymer-coated steel foil. The parts 
are fused by a special laminating process 
and enclosed in an aluminum frame 
that is sealed to prevent moisture pene- 
tration. Batteries that store the electric- 
ity are also described. An explanation of 
how the system works is included. Arco 
Solar, Inc. 

Circle 221 on reader service card 


Solar electric systems and cells are dis- 
cussed in a four-page brochure that 
shows typical panel configurations and 
explains how electricity is produced 
from solar energy. Product bulletins for 
several types of solar power modules 
provide electrical performance data, ap- 
plication information, and a list of the 
features of each module. Photowatt 
International, Inc. 

Circle 222 on reader service card 
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Products continued from page 214 
Windmills 


Make room for wind energy! In modern 
times, the dream of wind energy in 
areas of dense population has eluded 
us. Midwestern farms are ample proof 
of its viability at a certain scale of use, 
but we will probably never see wind 
machines in the suburbs servicing a 
single-family dwelling. We are starting 
to use wind power for backup energy 
use in special building types and in clus- 
ters of buildings. The irregularity of 
small-scale wind electrical production 
must be accommodated by either regu- 
lar energy demand, batteries, or conver- 
sion to a more convenient form of 
energy. Direct current must be con- 
verted to AC for most conventional 
uses, an expensive proposition for the 
moment. Very large-scale installations 
have plugged directly into the electrical 
grid through transformers. When wind 
is used with buildings, equipment is 
usually isolated structurally to avoid vi- 
bration problems. The path for op- 
timum air flow downwind and upwind 
must be considered. Land formations, 
landscaping, and buildings all affect the 
air Bow. New designs in the last few 
years have improved the appearance of 
the wind generator. 


Products 


Windstream™ 33 is a second-generation 
wind turbine generator in the 10-20 kW 


size range that can be interfaced with an 
electrical utility. It has three blades with 
a total diameter of 33 ft. Power output is 
15 kW at 24 mph. Windstream and its 
tower have a 25-year design life. It is 
intended as a supplemental power 
source for various applications. Grum- 
man Energy Systems. 

Circle 125 on reader service card 


Cycloturbine? is a wind turbine that 
can be tied directly into a utility grid. 
When the wind is blowing, it supplies 
electricity; when windpower is not avail- 
able, power is automatically drawn from 
the grid. Other systems include one that 
is used with either an alternator or a 
generator to provide electricity to run 
or supplement power for domestic hot 
water or resistance baseboard heating. 
Another has a drive shaft to the ground 
to provide energy to an air compressor, 
water friction heater, or pump. Pinson 
Energy Corp. 

Circle 126 on reader service card 


High Reliability 2 kW (HR2) wind 
generator is designed for remote, unat- 
tended sites where high reliability and 
minimum maintenance are required. It 
is built to withstand severe environmen- 
tal conditions. The generator produces 
over 2 kW in a 20-mph wind and up to 
700 watts in an average wind speed of 
12 mph. A variable axis rotor control 
allows the rotor/alternator assembly to 
tilt up to a vertical axis in a high wind to 
prevent stress to the machine. North 
Wind Power Co. 

Circle 127 on reader service card 


Literature 


Enertech 1500 wind system, installed at 
a windy site, can produce up to 60 per- 
cent of electricity required by a typical 
home. It is intended for use where 
utilities are available to be drawn on 
when demand is high or wind power is 
low. A 16-page booklet contains infor- 
mation about the system's features, site 
considerations, towers, and tax credits, 
and provides technical specifications. 
Enertech. 

Circle 223 on reader service card 


Wind power theory, battery storage, 
glossary of terms, equipment, site 
evaluation, and other design informa- 
tion makes up the first part of this 48- 
page catalog. Products listed include 
equipment for generating and storing 
energy, controls, weather instruments, 
towers, and grounding devices. Cat- 
alogs, at $3 each, can be ordered from: 
Sencenbaugh Wind Electric, P.O. Box 
11174, Palo Alto, Ca 94306 


‘Site Selection and Evaluation Hand- 
book for Wind Energy Systems’ pro- 
vides information about factors to be 
considered in selecting wind energy 
sites and choosing properly sized sys- 
tems. It lists sources of wind data and 
includes diagrams showing wind pat- 
terns. Names and addresses of man- 
ufacturers of wind measuring equip- 
ment are provided, along with a 
description of the type of equipment 
[Literature continued on page 219] 
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are mounted on the masonry, the Hickman 
Coping Cover simply "snaps" in place. There 
are no nails, no wood nailer, no screws, no 
imbedded anchor bolts. The PERMASNAP 


System is guaranteed waterproof . . and 
withstands 60 pounds per foot uplift. For fast, 
effective protection plus good looks, specify 
PERMASNAP Coping by Hickman. See us in 
Sweet's (7.3 Hi). 


Call our FREE “Roof-Line”. . . 1-800-438-3897 


Available in Canada 
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"Florida Resort Condominiums, 
Raemel Homes. Inc 


esidence 
Spencer Development Co. 


Iw 


Minnesota Solar Home 
Marvin Anderson Homes 


Ruf-Sawn 316 


New York Apartments, 
Mar-Jef Construction Co. 


California Housing Project, 
M&M Development, Inc. 


Washington Condominiums 
Howard S. Wright Construction Co 


Ruf-Sawn 316: It makes 


builders all over the country look good. 


It's no wonder more and more 
builders are siding with Simpson 
Ruf-Sawn 316. 

It's all in the overlay. The 
overlaid surface of Ruf-Sawn 316 has 
a unique woodgrained texture. It's 
deeply embossed with a ruggedly 
handsome real-wood appearance. 
And it provides a near-perfect surface 
for paint or solid color stains, with the 
amazing ability to hold a finish up to 
3 times longer than any raw wood 
surface! 


It's even available prefinished! 
So you don't have to spend extra time 
for preparation or paint 

With a wear surface that's 
really tough! The rock-hard resins in 
the overlaid surface help protect 
against extreme weather conditions. 
So Ruf-Sawn 316 stays looking good, 
season after season. With little or no 
maintenance, 

All the structural advantages 
of plywood. Ruf-Sawn 316 gives you 
both the convenience and strength of 


Circle No. 408, on Reader Service Card 


plywood. It's light weight, too. And it 
doesn't require additional sheathing. 
Let Ruf-Sawn 316 make your job 
look even better. Or select Stucco 
316, another attractive product in our 
overlaid plywood line. Contact your 
Simpson distributor today. Or write 
Simpson Timber Company, 900 
Fourth Avenue, Seattle, WA 98164. 


Ruf-Sawn 316 
simpson 
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The $6-15 brings 
performance and | 
very competitive comb 


The SG-15 has a strong perform: 
curve. In fact, we believe it is on 
the most efficient flat plate collect 
available anywhere. 


With prices currently ranging from $11.14 

to $13.60 per square foot, depending on 
purchaser status and quantity, we believe you 
will agree the SG-15 could be your answer to 
high performance at a low cost. 


If you would like specifications on the 86-15 “DECADE 80" ™ 
flat plate collector, please write or call. You may 
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AMERICAN SOLAR KING CORPORATION dest = um 
6801 NEW McGREGOR HIGHWAY — 
WACO, TEXAS 76710 


(817) 776-3860 TELEX #730916 DISTRIBUTOR AND LICENSE INQUIRIES WELCOME 
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they produce. Copies of the handbook, 
at $8.50 U.S., $9.50 foreign, prepaid, 
can be ordered from: Sunflower Power 
Co., Route |, Box 93A, Oskaloosa, Ks 
66066. 


The Helical Wind Turbine (HWI) is an 
airfoil and rotor design employing four 
sets of two blades. It allows for high 
aerodynamic efficiency and high torque 
capabilities, making it suitable for low to 
moderate wind characteristics. A six- 
page color brochure describes the tur- 
bine and its power output at various 
speeds. Also included is a cutaway 
model of the HWT generator made by 
GE. Environmental Energies, Inc. 
Circle 224 on reader service card 


Heat pumps 


A heat pump is an ingenious contrap- 
tion that takes advantage of the heat ex- 
change during a phase change im certain 
fluids. A liquid which turns to gas at à 
low temperature takes heat from its en- 
vironment. À compressor can raise the 
temperature of the gas still further so 
that on contact with à cooler environ- 
ment it releases heat and condenses or 
returns to a liquid state. The heat pump 


has been around for over 25 years. It 
was not until the early 1970s, however, 
that the business went wild, In areas of 
the country where electricity is the main 
energy source, the heat pump can be 
very effective for heating (above 32 F) 
and cooling. It competes very well with 
resistance heating. Pumps move heat 
from water into air (water source) or air 
to air (air source). As the environmental 
temperatures are seasonally reversed, 
the pump which heats can also be made 
to cool. Over a half-million heat pumps 
were installed in homes last year. They 
are part of every active solar cooling sys- 
tem, or ice maker, for that matter. The 
reliability of the heat pump has im- 
proved greatly in recent years. 


Products 


The Space-Pak® heat pump offers 
year-round heating and cooling where 
conventional installations are difficult. 
Air distribution is through preinsulated 
flexible ducting that can be installed 
quickly and easily. The interior unit can 
go in the attic, basement, garage, closet, 
or similar area. It can be used where 
add-on or replacement heating is 
needed and ducts are not available; in 
offices and professional buildings re- 
quiring design flexibility; in multi-unit 
buildings requiring individual heating/ 
cooling systems; Or in older homes with 


inadequate ducts. Dunham-Bush Inc. 
Circle 128 on reader service card 

AYB gas chiller-heaters, for year- 
round use, are available with capacities 
from three to five tons. Delivered 
capacities range from 36,000-60,000 
Btu for cooling and 90,000-135,000 Btu 
for heating. They can also supply either 
chilled water or hot water for a variety 
of residential or small commercial ap- 
plications. Functions are changed by 
changing settings on à room thermostat. 
Arkla Industries. 

Circle 129 on reader service card 


The HPII ‘Legend’™ two-speed heat 
ump, for rooftop or ground level in- 
stallation, delivers cool air in summer, 
heat in winter. The heat pumps come in 
two sizes, each suitable for residential or 
small commercial building use. Since 
the units operate at low speed most of 
the year, substantial savings are possi- 
ble. The 2'4-ton model supplies 242 tons 
of cooling with an energy efficiency 
ratio (EER) of 8.7 at low speed. The 
{ton model, operating at high speed, 
has an EER of 8.2. Lennox Industries. 
Circle 130 on reader service card 


Split system and packaged heat pumps. 
EERs of 8.0 to 8.1 and COPs of 2.7 to 
2.9 are provided by split systems, which 
also have a demand defrost cycle that is 
[Products continued on page 220] 
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2 dollars get tight, it's 
^. Flexi-Wall to the rescue. 
| Maximum durability. Goes up like 
wallpaper, but because it dries 
as hard as plaster, it covers 
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activated only when needed, to save 
energy. Packaged heat pumps have 
EERs of 7.6 to 8.5, COPs of 2.6 to 3.1, 
and a demand defrost cycle. Split sys- 
tems range from 6⁄4- to 15-ton sizes; 
packaged units are 5- to 25-ton sizes. 
‘Trane Company. 

Circle 131 on reader service card 


The Templifier® heavy-duty heat 
pump for industrial, commercial, and 
institutional applications captures waste 
heat from fluid, usually water, amplifies 
it, and transfers it to liquid, again usu- 
ally water. It can generate hot water up 
to 230 F, and ranges in capacity from 
under 100,000 Btu to 20,000,000 Btu. 
The system, sources of heat, system effi- 
ciency, and some typical installations are 
described in an eight-page brochure. 
Use of the system in amplifying a solar 
collector system called Native Sun™ also 
is discussed. Westinghouse Electric 
Corp.  Industrial-Commercial Tem- 
plifier Dept. 

Circle 132 on reader service card 


Literature 


‘Commercial Buildings’ explains the 
application of EnerCon water-source 
heat pumps in commercial buildings. 
The 10-page brochure discusses how 
the air-conditioning system reclaims, re- 
cycles, and stores energy. Statistical data 
on life-cycle costing and descriptions of 


X 


fromt 


in 20 sizes to select from. 


Call or write for catalog. 


Sitecraft 40-25 Crescent St., 
Long Island City, N.Y. 11101 
Phone: 212-729-4900 


A BEAUTIFUL SIGHT... 


They're beautiful because they last. 


Each pantar bench is meticulously crafted 
thick, clear wood. Year after year 
nothing stands the test of time quite as well. 


There's also a beautiful range of 6 styles 


Outside N.Y. call toll free 800-221-1448 
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the models available are included, along 
with illustrations of typical applications. 
American Air Filter Co. 

Circle 225 on reader service card 


Sunpath® high-efficiency heat pumps 
are designed for residential or small 
business heating and cooling. Eight- 
page brochure shows features of the 
solid-state logic module. Charts provide 
heating and cooling data, wiring dia- 
grams, dimension information, and 
operating details. Accessories for field 
installation are described and shown in 
drawings. York Div., Borg-Warner. 
Circle 226 on reader service card 


T.H.E. heat pump for residential use is 
available in seven models with a coeffi- 
cient of performance (COP) range of 
2.7 to 3.1, and energy efficiency ratio 
(EER) from 8 to 9.2. Technical informa- 
tion, outdoor unit and indoor furnace 
unit specifications, and performance 
data are provided in a  12-page 
brochure. The Coleman Company, 
Special Products Group. 

Circle 227 on reader service card 


Energy Recovery System (ERS) heat 
pump systems are described and illus- 
trated in an eight-page brochure. Dia- 
grams illustrate the energy recovery 
principle. Features are listed for several 
air-to-air and water-to-air models. 
Command-Aire Corp. 

Circle 228 on reader service card 


WeatherKing® heat pump brochure 
lists the features of the indoor and out- 


sitecraft 


"ROSENWACH.,... 


door units of a completely assembled, 
factory-wired split system. Charts show 
heating and cooling capacities, specifica- 
tions and ratings of both units, and di- 
mensions. Addison Products Co. 

Circle 229 on reader service card 


Energy conversion systems. Applica- 
tion engineering manual is a 24-page 
booklet providing product information 
about heating/cooling systems. It dis- 
cusses system design, heat pump instal- 
lation, and operating instructions. Di- 
mension and performance data and 
specification guide are included. 
Kold Wave Div., Heat Exchangers, Inc. 
Circle 230 on reader service card 


Self-contained and split unit heat 
pumps. Six-page brochure explains 
briefly how heat pumps work to heat 
and cool. A drawing of the outdoor unit 
shows its internal features, and descrip- 
tions explain their functions and advan- 
tages. Johnson Corporation, Subs. of 
Magic Chef. 

Circle 231 on reader service card 


Sun Dial® split system heat pumps for 
heating and cooling are described in a 
six-page bulletin. Components are listed 
as are factors to consider in the selection 
of a heat pump system. Diagrams illus- 
trate how a split system works in both 
heating and cooling cycles. The bulle- 
tin also provides data about the charac- 
teristics of nine models. Square D Com- 
pany. 

Circle 232 on reader service card 
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Sweets 2.15si 


More power LO yOu. 


Tempo 3 delivers. It's the open office 
system designed to manage the elec- 
tronics explosion. Easily. Effectively. 


Real Capacity. Our unique design 
offers four raceways in each panel 
base—room for up to sixteen 25-pair 
cables and six 20-amp circuits 


True Flexibility. Our modular wiring 
makes rearranging easy. Order pre-wired 
outlets on one or both sides, in the base 
or at desk height. And outlets can be 
added anytime. 


So don't get caught with your power down 
Let us show you a the advantages of 

Tempo 3. Call your Shaw-Walker represen- 
tative. Or write Shaw-Walker, 934 Division 
Street, Muskegon, Michigan 49443. 


SHAW WALKER 


Shaw-Walker 1980 Circle No. 303 on reader service card 
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Miscellaneous 
Products 


Rational Energy Analysis Program 
(REAP BX) in extended basic language 
can be used with a programmable cal- 
culator. The program is based on latest 
ASHRAE procedures and other indus- 
try sources. Using local weather data, it 
can calculate heating and cooling 
energy consumed by fans, pumps, air 
handlers, and other equipment and can 
do a comparative analysis of system al- 
ternatives. Results are provided on an 
easy-to-read printout. Carrier Air Con- 
ditioning. 

Circle 133 on reader service card 


Wireless Overriding Triple Control 
(WOTC) is a solid-state control that 
provides automatic programming of 
multiple conditioners from a central lo- 
cation to permit nighttime setbacks. 
When the building is occupied at other 
than normal hours, however, the system 
has overriding capacity to return to the 
daytime mode. It can also provide sepa- 
rate controls for areas having different 
schedules. Climate Control Div., The 
Singer Co. 

Circle 134 on reader service card 


Zero Energy Band thermostats provide 
heating and cooling setpoints for a 
range over which no energy is needed to 


maintain space temperatures. They can 
be applied to new or existing HVAC sys- 
tems. There is also a dual thermostat to 
provide for both heating and cooling 
ranges. Honeywell, Inc. 

Circle 135 on reader service card 


The Optimizer is a programmable 
timer with solid-state logic circuitry to 
delay heating startup in the morning to 
the latest possible time based on actual 
interior and outdoor temperatures. It 
will interface with existing systems to 
provide almost immediate benefits. Ac- 
cording to the manufacturer, cost of the 
installation can be recovered within a 
single heating season in many instances. 
Robertshaw Controls Co. 

Circle 136 on reader service card 


The Energy Monitor translates kilo- 


watts to dollars and cents to make 
the user aware of the actual cost of 
energy. It also provides heating/air- 


conditioning cycling when use exceeds a 
budgeted amount. Digital readouts 
show accumulating use, use to date, 
projected use for billing period, "over- 
budget" alarm, and bill to date. It can be 
used in industrial, commercial, and res- 
idential buildings. The Dupont Energy 
Management Corp. 

Circle 137 on reader service card 


Solar energy systems for space heating, 
hot water, air conditioning, and indus- 
trial processing heat provide economical 
energy for schools, hospitals, offices, 


factories, and homes. Systems are pre- 
wired and preplumbed for ease of in- 
stallation. Evacuated tube solar collector 
models with parabolic reflectors deliver 
energy efficiently even on cloudy and 
cold days. Sunmaster Corp. 

Circle 138 on reader service card 


Styrofoam SM sidewall insulation for 
use in remodeling includes two types for 
exterior applications and one for inte- 
rior use. The insulation is attached be- 
tween metal Z-channels, then covered 
with siding materials. For a stucco 
finish, the insulation is covered with ex- 
panded metal lath and finished with 
three coats of stucco. When the outside 
cannot be insulated, Styrofoam is 
applied to the inside and finished with 
lo-in.-thick. gypsum board. The Dow 
Chemical Co. 

Circle 139 on reader service card 


Model 107 woodstove, constructed of 
cast iron, has baffles designed to pro- 
vide heating efficiency. According to 
the manufacturer, the cast iron con- 
ducts nearly 50 percent more heat than 
steel. The model can be used in a fire- 
place during the heating season and is 
easily dismantled and stored in the 
spring. Upland Stove Co. 

Circle 140 on reader service card 


Sun-Center, a solar power package for 
domestic hot water, requires only two 
joint connections to begin to operate 
[Products continued on page 225] 


e 

UEY) 
9 fe Sede 

a et 


9 


Coming soon 
for today s compute 


Steelc. 


Control Center seating 
ed office 


Circle No. 405, on Reader Service Card | 


designs. 


on any roof. 


PROOF e 


9 


ENTAR AMA 


the plastic-domed ventilating skylight 


Skylighting is the way to create beautiful light-filled rooms, to 
add new dimension and greater flexibility to interior and exterior 


VENTARAMA SKYLIGHTS OFFER PASSIVE SOLAR HEAT, 
NATURAL AIR CONDITIONING, and can be used in any climate 


e COPPER FLASHED * SHATTER- 
INSULATED DOME e 
SCREENING AND SUNSHADE e OP- 
ERABLE BY MANUAL, POLE, OR 
ELECTRIC MOTOR 


Circk 


75 Channel Drive. Port Washington, New York 11050 


No. 414, on Reader 


VENTAR AMA/á(SKYLIGHT CORPORATION 


(516) 883-5000 


Service Card 


Insulating 
glass 

is a 

good idea. 


Insulating glass can be a wise in- 
vestment since it pays off in terms of 

heat savings, fuel savings and comfort. 
Now, carry your good idea a little further 
and consider the framing system. 

Kawneer's new Insulcast 450 * 
Thermal Framing can make a big difference. 

By adding Kawneer's new Insulcast 450 
Thermal Framing your total investment in the 
combined system will pay back even quicker. In 
fact, when compared to a non-thermally 
broken system with insulating glass, Insulcast 
450 can reduce the payback period by as much 
as 15%. 

The faster payback is made possible 
since the small additional investment in 
Insulcast 450 can provide an additional 2096 
reduction in total heat loss. 

Not all thermal framing systems 
are alike. 

Kawneer’ Insulcast 450 features the 


Insulating 
glass with 
Kawneer's 


Insulcast 450 
is a great idea. 


exclusive Isolock* thermal barrier. 
Isolock positively interlocks the 
interior and exterior metal removing 
the potential danger of framing failure 
and glass breakage. It also reduces 
condensation and its damage since heat 
conduction is minimized to the point where the 
framing system stays warmer than the glass. 
Insulcast 450. 
The designers element. 

The clean, slim framing members of 
Insulcast 450 present a flush grid appearance 
which enhances reflective and tinted glass. 
Combined with seamless face members it's the 
perfect solution for designs that require the 
practicality of insulating glass and esthetics to 
satisfy the designer's eye. 

For more information about Kawneer's 
new Insulcast 450 Framing System write 
Kawneer Architectural Products, 1105 N. Front 
Street, Niles, MI 49120 (616) 683-0200. 


* A Trademark of The Kawneer Company 


liKawneer 


The designer's element 


Circle No. 368, on Reader Service Card 


This big fella doesn't need to ick layer of blubber helps protect him from the 
elements. Not all animals have [ rotection. Not all masonry buildings do, either. 
Although concrete block hen they're installed, there isone pre-insulated 


h nearly doubles th i tics of a masonry wall. Korfil. The 
built-in weather p' ion. 


labor and clean-up costs at the site, they em: 
f customer as well, by significantly re- i 
a the completed build- 

ing. In today's energy crunch, important con- 

sideration 


For the best insulation, take a tip from the walrus. Specify BLOCK INSULATION 
Korfil on your next construction project and get built-in P.O. Box 123, Chicopee: MA 01014 e SEE OUR CATALOG IN SWEET'S 


insulation with guaranteed results. 413/532-4400 
Circle No. 370, on Reader Service Card 


Because it makes sense. 


Products continued from page 222 


The unit, which can be hung on the hot 
water tank or on a nearby wall, is made 
up of a pump, expansion tank, differ- 
ential thermostat, float-type air vent, 
check valve, flow regulator, pressure- 
relief valve, pressure gauge, and drain/ 
shut-off valve. Revere Solar and Archi- 
tectural Products. 

Circle 141 on reader service card 


Literature 


‘Solar Spectrum,’ a newsletter, covers 
solar installations on a project basis, 
providing information on funding, his- 
torical details, design, installation, and 
system performance. The newsletter is 
available without charge to building 
operators and owners, architects, 
mechanical engineers, contractors, and 
plant engineering staff personnel. Write 
on firm letterhead to: Marvin Goldberg, 
Managing Editor, Solar Spectrum, Solar 
Thermal Systems, Division of Exxon 
Enterprises, Inc., P.O. Box 92, 
Florham Park, NJ 07932. 


The ‘Solar Energy Technical Training 
Directory, published by the Solar 
Energy Research Institute (SERI), lists 
91 post-secondary institutes offering 
training programs in technical fields 
such as solar system fabrication, installa- 
tion, and maintenance. Many offer as- 
sociate degrees or certificates upon 
completion. Copies are available free 
from: The National Solar Heating and 


Cooling Information Center by tele- 
phoning toll-free 800-523- 2929 (in 
Pennsylvania, 800-462-4983). 


‘The Solar Energy Design Handbook’ is 
a 52-page book providing information 
about fundamentals of solar energy, its 
collection, storage, and distribution for 
both water heating and space heating. It 
offers design recommendations for 
solar systems and designing for heating 
requirements. Supporting data pro- 
vided are degree days, installation 
charts, and collector tilt factors. Copper 
Development Association. 

Circle 233 on reader service card 


Architectural glass with Saflex 
polyvinyl butyral interlayer is discussed 
in 20-page, four-color brochure. It re- 
views the heat absorbing, light and glare 
control, and ultraviolet control prop- 
erties of laminated glazings. A chart 
shows the heat and light control charac- 
teristics of laminated architectural glass 
with more than 10 different colors of 
Saflex interlayer. Monsanto Plastics & 
Resins Co. 


Circle 234 on reader service card 


Architectural glasses that save energy 
in buildings and homes and provide 
daylight illumination are described in a 
28-page illustrated booklet. Products in- 
clude Solarban®, Solarcool®, T window? 
Xi glass-edge insulating units, and 
high-strength laminated products. Also 
included is information about structural 
silicone glazing systems that provide a 
seamless appearance. PPG Industries. 
Circle 235 on reader service card 


Aluminum Curtain Walls, Vol. 9, dis- 
cusses the use of the walls in energy con- 
servation. The 32-page book reviews the 
fundamentals of exterior wall design to 
permit transmission of energy that 
would otherwise have to be supplied 
mechanically. Energy factors of curtain 
wall systems for four buildings are in- 
cluded. Architectural Aluminum Man- 
ufactur Association, 

Circle 236 on reader service card 


Trocal® roofing systems for energy 
control can be used on flat roofs. Ac- 
cording to the manufacturer, they 
eliminate problems of cracks and leaks, 
blistering, and the effects of ponding. A 
12-page brochure discusses energy- 
saving advantages of the system, typical 
assemblies, and provides specifications. 
Typical installation details are shown. 
Dynamit Nobel of America, Inc. 

Circle 237 on reader service card 


Mass masonry energy brochure pro- 
vides an explanation of the role of 
thermal mass in the transfer of energy. 
It explains the use of the “M” factor 
graph and includes sample problems. 
Masonry Industry Committee, Interna- 
tional Masonry Institute. 

Circle 238 on reader service card 


The Solar Attic combines normally 
wasted attic heat with a passive solar sys- 
tem for space heating and domestic hot 
water heating. Solar energy admitted 
through roof glazing is collected and 
stored in water-filled storage tubes. 
Low-power fans direct air over the 
[Literature continued on page 226] 


"There's no better way to store plans." 


60% Smaller. 


Mini Planfile. 


— Herbert & Kern, Registered Architect 
Mini Planfile (requiring 7 sq. ft.) hab the same 


capacity of 12 conventional flat drawer files 

(requiring 17 sq. ft.). 

Lower Cost. 

Mini Planfile units cost less than conventional, 

same capacity flat drawer file systems. The 

more Mini Planfile units you need, the more 

you save. f 

New Concept. 

Patented vertical filing gives ultimate drawing 
; protection and surprisingly easy, same height 

' access. Unique compression system keeps 

drawings perfectly flat and smooth. 

1200 Sheets. 

Up to 1200 active drawing storage in a slim 

14" profile. Removes flat drawer bulkingss. 

Write for our free brochure. g 

2120 Fourth Ave. 

Lakewood, New York 14750 

Telephone 

716/763-1815 


ULRICH 
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Literature continued from page 225 


tubes’ surfaces to distribute the heated 
air where it is needed. The concept, 
components, and information about 
how it works are provided in a four- 
page brochure, along with data on per- 
formance of space heating and water 
heating. Solar Components Div., Kal- 
wall Corp. 

Circle 239 on reader service card 


Settef exterior wall insulation and 
finish is described in an eight-page 
brochure. It discusses installation, 
thickness, and physical and perform- 
ance properties, and illustrates installa- 
tion details. Short form specifications are 
also included. Compo Industries. 

Circle 240 on reader service card 


Building materials 


Major materials suppliers for build- 
ings featured this month, as they were 
furnished to P/A by the architects. 


New Rochelle Public Library, New 
Rochelle, NY (p. 136). Architects: 
Pomeroy, Lebduska Associates, New York 
and Fred W. Lyon, New Rochelle, NY. 
Vinyl wall covering: W-G Vinyls, Inc. 
Aluminum and acrylic glazing skylights: 
Wasco Products, Inc. Hollow metal 
doors: Williamsburg Door. Overhead 
doors: Overhead Door Co. Carpeting: 
Mohawk. Built-up roofing: Dow Chemi- 


cal. Insulation: Dow Chemical. Sliding 
coil grille, folding partitions: Mod- 
ernfold. Locksets: General Lock. Door 
closers: Norton- Door Control. Panic 
exits: Von Duprin, Inc. Theater seating: 
Ideal Seating. Elevator: Burlington 
Elevator, Inc., Parkline Corp., Amlift, 
Inc. Specially designed stairs: Adler & 
Neilson, Inc. Interior lighting: Con- 
temporary Geilings, Inc. Hanging light 
fixtures: Contemporary Lighting. Fur- 
niture: John Adden, General Fire- 
proofing, White Woodworking, Steel- 
case, Stow-Davis, Andrew Wilson Co. 
Horizontal surfaces: Dupont. 


Crowther Solar Residence, Denver, Co, 
(p. 150). Architect: Richard L. Crowther, 
Denver, Co. Concrete foundation: Stan- 
ley Structures. Exterior wall surface: 
Settef. Fixed double glass: Pella and 
Lexan. Skyshafts: Plasticrafts. Insulat- 
ing doors: Pease. Garage door: Over- 
head Door Co. Wood flooring: Perm 


Grain. Single-ply roofing: Koppers 
KMM. Polystyrene insulation: Drew 
Foam. Interior and exterior paint: 


Moore Paint Co. Locksets: Schlage Mfg. 
Hinges: Hager Mfg. Co. Kitchen and 
laundry surfaces: Formica Mfg. Co. 
Intercom: NuTone. Surface, recessed 
lighting: Staff Mfg. Pendant lighting: 
Columbia Mfg. Bath fixtures: American 
Standard. Sauna: Viking Sauna. Water- 
to-air heat pump: Vanguard Mfg. Con- 
trol system: Horizon Mfg. Carpets: 
Watson and Smith. Vertical plastic 
draperies: Norbar Fabrics. 


Shenandoah Solar Recreation Center, 
Shenandoah, Ga (p. 158). Architects: 
Taylor & Williams, Atlanta. Fiberglass 
skylights: Kalwall. Aluminum roofing: 
Alcoa. Solar collectors: Revere Copper. 
Absorption A.C.: Trane. Special-design 
theater: Viscount Production, Inc. 


Milford Reservation Environmental 
Center, Milford, Pa (p. 162). Architects: 
Kelbaugh & Lee, Princeton, NJ. Con- 
crete: Widener. Trombe walls: Er- 
genics. Windows: Caradco. Skylight: 
CY/RO. Doors: Raynor. Rubber tile: 
Novament. Roofing: Onduline. Wa- 
terproofing: Volclay. T hermosote: Ho- 
masote. Concrete block: Soundblock. 
Glass block: Pittsburg Corning. Hard- 
ware: Stanley; Schlage; LCN; Von Du- 
prin. Signage: Simple Space Rite, Light- 
ing: Moldcast; Lightolier. Plumbing: Du 
Pont; American Standard; Eljer; Bob- 
rick; Western; Main Tank; Clivas Mul- 
trum. HVAC: Riteway; Bow and Ar- 
row; Heatilator. Carpet: Wellco. Blinds: 
Riviera. Drapery: Solar Energy Con- 
struction; Duracote. 


Prototype passive solar townhouses. 
Architects: Kelbaugh & Lee, Princeton, 
NJ. Windows: Caradco; CY/RO; PPG. 
Doors: General Products. Paving: Has- 
tings. Roofing: Onduline. Insulation: 
Owens-Corning: Dow. Hardware: Stan- 
ley; Schlage. Preheater: Ergenics. Light- 
ing: Moldcast. Plumbing: Architectural 
Complements. Furnace: Sears. Dra- 
pery: Duracote; Insulating Shade Co. 


DISTINCTIVE WOOD FIXTURE 
low level illumination in a new light 


"The Junior Jefferson" is a versatile fixture 
designed to enhance patios, walkways and other 
low level lighting sites. It is laminated of custom 
selected, kiln dried Western Red Cedar and 


Write on your letterhead 
for catalog of wood 
lighting standards and 
accessories, 


Ryther-Purdy 
Lumber Company, 


harmonizes with any surroundings. Fastidious Inc. 
workmanship follows a tradition of more than 50 305 Elm Street 
P.O. Box 622 


years. A wide selection of globes for incandescent 
to 100w is available. Direct burial or wall mounted. 


Old Saybrook, CT 06475 
Phone (203) 388-4405 


10 New Remodeling Idea 
With Cedar. 


Free. It's the latest addition to the Architect's Cedar 
Library. 10 "how to” case histories on residential, 
commercial, recreational, and restoration projects, plus 
simply over-roofing with red cedar shakes and 
shingles. Full color before and after photos, plans, 
the works. Free. 


Respond. 


Red Cedar Shingle & Handsplit Shake Bureau 


Send to: Suite 275, 515-116th Avenue N.E., Bellevue, 
Wa. 98004. Or use the reader service number. 
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Introducing Sunglas Kerlective, 


it blocks up to 


New Sunglas Reflective blocks the heat 
to help reduce the high cost of air 
conditioning. 

Installing Sunglas Reflective can over 
the lifetime of your building, amount to a 
saving of thousands of dollars. Because it 
blocks up to 65% of the sun's heat, itcan 
aid in cutting air-conditioning operating 
costs and may allow for the use of smaller 
air-conditioning units 

A new concept —blocks the heat. Yet 
lets in the daylight. 

While Sunglas blocks the suns heat, it 
lets in more daylight than most other reflec- 
tive glass products. This means reduced 
solar heat load while permitting the use of 
atra davliaht for illumination -this 


ipe 


RTT 


unique property presents another big sav- 
ing potential. It also helps minimize hot 
spots so room temperatures remain more 
uniform and comfortable 
Ford Sunglas Reflective for a natural 
color view of the outdoors. 

Sunglas Reflective lets in the beauty 
of the outdoors without noticeably affecting 
its natural color. The neutral silver coating 
reflects the surrounding outside environ- 
ment and provides a full-color view of 
colors throughout the day. 

New Computer Program shows you 
how to S.A.V.E. 

Ford's new computerized S AME 
program (Systems to Analyze Value and 
Energy) can help you determine your Solar 
glass requirements and savings quickly. 
Find out more about the S.A.V. E. program 
and Sunglas Reflective so you can take the 
heat off youand your budget Sunglas 
Reflective is available now and it can be 


65% of the sun's heat. 


cut, tempered and fabricated locally. You'll 
find that choosing Ford Sunglas Reflective 
will be a nice reflection on you. 
Sunglas Reflective is backed by Ford 
experience and a 10-year warranty. 
Before we ever marketed Sunglas 
Reflective, we field-tested more than 
2.000.000 square feet of it The result? 
When the heat was on, Sunglas Reflective 
performed very cooly. For more informa- 
tion, send for our detailed product informa: 
tion kit including all the specifics of our 
warranty by writing: Ford Glass Division, 
300 Renaissance Center, P.O. Box 43343 
Detroit, Michigan 48243, or call toll free 
1-800-521-6346 


d GLASS DIVISIO 
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Job mart 


tuations Open 


rehitect to provide professional services 
research, development, design, con- 
ruction, alteration or repair of real 
operty such as residences, office build- 
zs, public buildings, or factories, pre- 
ring scale and full size drawings and 
ecifications. Must be familiar with 
ropean construction and metric calcu- 
ons and standards, Master's Degree in 
chitectural Engineering required. At 
st 4 years experience. 40-hour week, 
ellent working conditions. $17,000 per 
r. Contact Peter F. DeMeo Associates, 
489 Main Street, Stoneham, Ma. 


hitects: Progressive architectural and 
eering firm, concentrating in energy 
scious design, housing, industrial, 
mercial, and educational buildings 
complexes. Nucleus of seven regis- 
d professionals seek exceptionally tal- 
d design oriented architect who wants 
vest in his own future. Professional 
ree required, energy background im- 
ant, and minimum of three years ex- 
ence. Excellent opport unity for 
getic individual, with greath growth 
ntial. Submit resume outlining educa- 
experience and salary history in 
dence to: Fischer/Schutte, Inc., P.O. 
2578, Appleton, Wi 54913. 


iteci— Department Head: Candi- 
should have demonstrated 
ugh professional and adminis- 
e-managerial experience. The suc- 
il candidate will assume a partner's 
on in a major multi-discipline mid- 
ME firm. Our city provides outstand- 
portunities for cultural and athletic 
ies and an environment for family- 
ed activities. All qualified individu- 
encouraged to reply in confidence 
om pt consideration. Send resume, 
ing discussable compensation 

to Box 1361-326, Progressive 

cture. An Equal Opportunity Em- 


ect/Interiors: Position avail. with 
€ 500 corp. at their world hdqrtrs. 
n. Qualified person should possess 
and 3-5 yrs. comprehensive exp. 
itectural interiors design and space 
ig; along with assoc. colors and 
ils selection, etc. Position respon. 
Jass design and space planning of 
ate office bldgs. and facil, Com- 
fers excellent prof. climate, com- 
on and living location. Contact our 
ntatives in confidence at: G. Mar- 
soc., P.O. Box 66083, Chicago, Il 


ctural Draftsman: One/two years 
nce preferred. Salary based on 
ice. Excellent fringe benefit pro- 
e are a large Progressive design/ 
neral contractor in the Shenan- 
lley of Virginia. Send resume, 

n ples, & salary history to: How- 


ard Shockey & Sons, Inc. R. G. Brown, 
Pers. Mgr., P.O. Box 2530, Winchester, 
Va 22601. EOE M/F. 


Building Technology Professor: MIT 
Department of Architecture seeks junior 
or senior faculty to teach and carry out re- 
search on HVACand mechanical systems 
in buildings, with particular reference to 
energy conscious building design and in- 
teraction of mechanical systems with 
building program. Essential qualifications 
include education in field of energy, pref- 
erably with advanced degree; proven 
teaching ability; and current experience 
as designer or researcher of environmen- 
tal control systems for buildings. Appli- 
cants send pertinent information before 
April 15, 1980 to: Professor N. John 
Habraken, Room 7-303, Department of 
Architecture, MIT, 77 Massachusetts Av- 
enue, Cambridge, Ma 02139. MIT is an 
Equal Opportunity/Affirmative Action 
Employer. 


Dean: School of Architecture. We are 
seeking a candidate whose work isinnova- 
tive within his or her own field of architec- 
ture, and experienced in academic & ad- 
ministrative matters. NJIT encourages 
qualified women & minority candidates to 
apply. Candidate should be able to sup- 
port creative & diversified faculty and 
student work, communicate dynamically, 
be sensitive to the needs of surrounding 
urban communities, & the challenges of 
higher education today. Send resume & 3 
letters of reference by May 30, 1980 to: 
Personnel, Box DA6, New Jersey Institute 
of Technology, 323 High St., Newark, NJ 
07102. Equal Opportunity/Affirmative 
Action Employer M/F. 0 


Desigu Architect: For an established 
architectural office in Providence, Rhode 
Island. Challenging position, strong em- 
phasis on design, team approach. Excel- 
lent benefits. Immediate opening. Submit 
resume to The Robinson Green Beretta 
Corporation, P.O. Box 2599, Providence, 
RI 02906. All replies are confidential. 


Design Architect position avail. with 
prominent firm located in Pacific NW for 
person with 3-5+ yrs. exp. inthe 

design and planning of HEALTH 
FACILITIES/HOSPITAL projects. Qual- 
ified person should have degree, com- 
prehensive design and plan. exp. and abil- 
ity to function effectively with clients and 
other disciplines while maintaining a high 
degree of professionalism. Thisisa 
growth position with a well known firm 
offering comp. compensation and a very 
desirable location. Contact our repre- 
sentatives in confidence at: G. Marshall 
Assoc., P.O. Box 66083, Chicago, Il 
60666. 


Environmental Psychology Ph.D. Pro- 
gram, City University of New York: Two 
anticipated faculty openings beginning 
Sept. 1980. Credentials, experience, 


interests must match at least one of the fol- 
lowing: Environmental design 
background, commitment, interest in en- 
vironmental social science research. Par- 
ticipatory work with user/community 
groups—emphasis on implementation. 
Social science and formation, implemen- 
tation of sociaV/environmental policy, 
knowledge of political systems and alter- 
native ideologies (applicants from eco- 
nomics, geography, political science, 
planning, etc.). Philosophical theoretical 
ideological analysis/critique of environ- 
mental social science. Send c.v., letter of 
interest by April 20: Maxine Wolfe, En- 
vironmental Psychology, CUNY, 33 W. 42 
St., NY, NY 10036. 


Faculty Position in Design and Housing: 
Faculty Member, The University of Iowa, 
Ph.D. or M.F.A. preferred. Respon- 
sibilities; teaching undergraduate and 
graduate courses in interior design; advis- 
ing students; conducting research and/or 
creative work; directing M.A. theses. Abil- 
ity to work in the interdisciplinary context 
of a home economics department within a 
liberal arts college, Position for August 
1980. Salary and rank commensurate with 
experience and qualifications, Equal op- 
Portunity, affirmative action em ployer. 
Send resume to Dr. Margaret N. Keyes, 
Chair, Search Committee, Department 

of Home Economics, 24 Old Capitol, 

The University of Iowa, Iowa City, la 
52242. 


Junior Faculty Position: Tenure Tract, 
Master's Degree required, Ph.D. pre- 
ferred, salary DOE. Previous teaching 
and/or practical experience in architec- 
ture field preferred. Full-time teaching of 
basic architectural structures courses. Par- 
ticipation or occasional teaching of design 
studios. Applications to Associate Dean 

W. J. Lauer, School of Architecture, The 
University of Tennessee, Knoxville, Tn 
37916. 


Mechanical Engineer: Exceptional op- 
portunity for well qualified mechanical 
engineer to start and head mechanical 
engineering department (or M.E.-E.E.) in 
a well established A/E firm in the west. 
Solid background in design and produc- 
tion of HVAC & Plumbing systems as well 
as P.E. Registration are essential. All in- 
quiries held in strict confidence. MSR, 333 
E. Main, Farmington, NM 8740 1, (505) 
325-3311. 


Plans Examiner: The City of Rockville, 
Maryland is seeking a PLANS EXAM- 
INER for its Licenses and Inspection Di- 
ision. Person will be res ponsible for re- 
viewing site and construction plans for 
code compliance. Will inspect buildings to 
determine legality of proposed changes. 
Degree in civil, structural, fire protection 
engineering, or architecture, or equiva- 
lent combination of education and ex- 
perience. Familiarity with BOCA codes 
T a ene a 


Submit resume to: Mr. Paul E. Radauskas, 
Superintendent, 111 Maryland Ave., 
Rockville, Md 20850, (301) 424-8000, ext. 
231. 


President's Position: Key manager/ 
architect with national A/E design firm, 
experienced and proven successful in 
building organization and in all aspects of 
corporate leadership, is a significant can- 
didate for your company’s president and 
general manager. Reply to Box 1361 -328, 
Progressive Architecture, 


Project Architect position avail. with 
growth oriented design firm in the South, 
Qualified person should have degree and 
3-5 yrs. exp, in the design of comm., of- 
fice and inst. projects. Also req. is the abil- 
ity tolead projects; supy. production and 
contribute key design input; along with 
interfacing with clients. Firm offers excel- 
lent growth potential and compensation. 
Reply in confidence to our representatives 
at: G. Marshall Assoc., P.O. Box 66083, 
Chicago, 11 60666. 


Project Architect req. by well known A/E 
in the MidWest. Qualified person should 
Possess degree and reg. plus 4-6+ yrs. 
exp. in the design of inst., comm, and of- 
fice bldg. projects. Individual should also 
be capable of assuming project leadership 
role; supy, all project phases and main- 
taining client relations. Contact our rep- 
resentatives in confidence at: G. Marshall 
Assoc., P_O. Box 66083, Chicago, Il 
60666. 


Project Architects: Positions open in 
dynamic interior architectural consulting 
firm specializing in hotels. Project archi- 
tects with 3-5 years experience needed 
for job implementation from concept 
drawings through construction, induding 
client contact and travel, Small firm, brisk 
pace, prestige projects, international 
clients and excellent salary. Send resume 
to Jutras, Nobili & Hurd Associates, Inc., 
54 Middlesex Tu rnpike, Bedford, Ma 
01730. 


Project Architects/Managers/Designers: 
Nationwide personnel consulting service. 
Positions for all experience levels. Em- 
phasis on health-care, institutional, indus- 
trial, commercial buildings. William E. 
Engle Associates, Inc., 909 Investors 
Trust Bldg., Indianapolis, In 46204, (317) 
632-1391. 


Residential Planners & Designers: Ar- 
chitectural and planning firm located in 
Newport Beach, California DESPER- 
ATELY needs talented, experienced 
people looking for involvement in land 
planning and large cluster housing proj- 
ects, which are of high design quality. 
Willing to pay top price. LKW Architects, 
A.LA., P.O. Box 2380, Newport Beach, 
Ca 92663, (714) 640-0770, 


INTRODUCING QUIET-COR. 
THE BIGGEST THING TO EVER 
COME BETWEEN 
A FLOOR AND A CEILING. 
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“To enhance 

the traditional 

and contemporary 
elements of my 
design, | specified 
Shakertown Siding: 


Frederic Albert, 
Cassway/Albert & 
Associates, Architects 


Architect's residence, 


Bryn Mawr, Pennsylvania 
It's the easy way Carpenter holding 
to put up Shakertown 7" Colonial 


Shingle Texture Siding 
cedar shingles. 


Now there's an easy, more affordable individual shingles or shakes. No automatically self-aligning. 
way to add the beauty and texture of specialized labor or tools are needed. And On your next job, specify Shakertown 
cedar shakes or shingles to your designs. with most building codes, Shakertown Siding. s available in 4textures with 7" or 
Shakertown Siding. It’s made of straight Siding can be applied directly to framing, 14" exposures and even or staggered 
grained #1 grade western red cedar so no sheathing or stripping is required. „  buttlines. 
shingles or shakes, permanently bonded to So construction isfaster labor J Write us for complete 
an 8-foot-long plywood backing. There are costs lower. And the look you E" xr R — product information 
no seconds or grade falldown. getis always straight and true, Y 7 NH i i g | and specification 
Application is 3 times faster than because Shakertown Siding is details. 


Shakertown 1 Siding 


Box 400, Winlock, Washington 98596, Phone (206) 785-3501 In Canada: Bestwood Industries, Ltd. ^ 6188 Kingsway, Burnaby, B.C. V5J 4H5 
The Easy Way 
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Job Mart continued from page 228 


Sales: Ceramic tiles, work with architects 
and designers, San Francisco showroom, 
prime building. Send resume, salary de- 
sired. Box 1361-331, Progressive Architec- 
ture, 


Southwestern, small architectural/ 
engineering firm dedicated to responsible 
architectural practice with a concern for 
each project on an individual basis. Lo- 
cated in the semi-arid four-corners area 
near the southern Rockies in an energy 
development area with many outdoor 
recreational opportunities. Two perma- 
nent positions available in a firm with a 
diverse practice and excellent growth op- 
portunities: architectural draftsmen with 
5 years minimum experience or graduate 
architects with some office experience for 
involvement in all phases. Registration 
desirable. Salary commensurate with ex- 
perience. An equal opportunity 
employer. Excellent fringe benefits. For 
prompt consideration contact George 
Trosky, ALA, MSR, 333 East Main, Farm- 
ington, NM 87401, (505) 325-3321. 


Specifications Writer required by well 
known design firm located in Mid West. 
Qualified person should have 3-5+ yrs. 
exp. in the prep. of comprehensive Archi- 
tectural Specifications relating to major 
institutional, comm. and office bldg. proj- 
ects; coupled with ability to function with 
min. of supv. and assume major respon. 
Degree and computer based exp. desira- 
ble but not mandatory. Firm offers excel- 
lent compensation, stability and future 
growth potential. Contact our representa- 
tives at: G. Marshall Assoc., P.O. Box 
66083, Chicago, I1 60666. 


Sr. Interiors Architect required by lead- 
ing design firm located in the Mid West. 
Position requires degree and reg. with 84- 
yrs. exp. in the comprehensive design and 
planning of architectural interiors assoc. 
with major office, inst. and comm. proj- 
ects. Qualified person must also possess 
the exp. and/or ability to direct a design 
staff, interact effectively with clients and 
maintain a successful interiors design 
profit center. Successful growth oriented 
firm offers comp. salary, excellent prof. 
environment and living location. Contact 
our representatives in confidence at: G. 
Marshall Assoc., P.O. Box 66083, 
Chicago, Il 60666. 


Systems Analyst/Programmer to work on 
computer applications to Architecture. 
Emphasis on data-base systems. Archi- 
tectural degree, and experience develop- 
ing computer systems required. Send 
complete resume and salary requirements 
to Barry Milliken, Skidmore, Owings & 
Merrill, 400 Park Avenue, NY, NY 10022. 


Vermont Technical College, Randolph 
Center, Vermont: Full-time position 
teaching two year students in Archi- 
tectural and Building Engineering 
Technology. Lecture and lab instruction: 
Architectural Drafting; Construction 
Materials and Methods; Design; En- 


vironmental Systems. 

Require B. Architecture or equivalent, 
minimum of five years post-degree pro- 
fessional experience and Architectural 
Registration. Teaching experience desir- 
able. Appointment effective fallterm 
1980. Salary negotiable depending on 
qualifications. Liberal fringe benefits. 

Send resume and names of references 
by May 2 to Winston Pierce, Vermont 
Technical College, Randolph Center, Vt 
05061. An Equal Opportunity Employer. 


Vice President of Design / Development: 
A major Dallas based hotel development 
company has position for senior design 
architect to head in-house architectural 
design team working on luxury hotels. 
Company just completed 900 room hotel, 
has another hotel under construction and 
four under design. Lead design experi- 
ence in major hotels and high-rise com- 
mercial building essential. Salary and 
opportunity commensurate with very 
substantial responsibility. P.O. Box 
58600, Dallas, Tx 75258. 


Situations Wanted 


Architect: Extensive background in Mar- 
keting, Client Relations, Office and Proj- 
ect Management. Project experience 
includes programming, design, construc- 
tion documents and construction adminis- 
tration. Seeking challenging marketing 
and/or management position with growth 
opportunities in progressive, quality or- 
ganization. NCARB, AIA, CSI. Diver- 
sified project experience ranging to 
$15,000,000. Box 1361-329, Progressive 
Architecture. 


Architect: NCARB, 21 yrs. experience, 
corporate/private practice and archi- 
tectural education (instructional, adminis- 
trative); areas of concentration: institu- 
tional, private and public residential, 
commercial; family, heavy civic 
involvement—seeks to close small prac- 
tice, associate with superior medium-sized 
architectural firm in design/marketing 
capacity with partnership potential. East 
preferred. Box 1361-330, Progressive Ar- 
chitecture. 


Architectural Services 


Computer Applications: Software de- 
velopment services for architectural, en- 
gineering and construction management 
applications. Automated solutions in the 
areas of computer graphics, space plan- 
ning, data base systems, cost estimating, 
and the analysis and maintenance of proj- 
ect and office management information. 
Write Robert J. Krawezyk, 1220 North La 
Salle Suite 3E, Chicago, Il 606 10, (312) 
337-1356. 


International Plastics Consultants, Re- 
search and Development: Specializing in 
low and moderate cost housing systems 
for developing countries and for domestic 
markets, applications of plastics in build- 
ing and architecture, specification writing, 


university lectures, variety of other serv- 
ices. Armand G. Winfield Inc., 2879 All 
Trades Rd., P.O. Box 1296, Santa Fe, NM 
87501, (505) 471-6944. 


Rendering Services. Top professional 
rendering service coast to coast. Archi- 
tectural, urban, landscape, interiors, in- 
dustrial, advertising illustration in pen 
and ink or colour for the best reproduc- 
tion. Portfolio by appointment. Allow 
maximum time for job completion. Please 
call Mark de Nalovy Rozvadovski, (203) 
869-4598, 25 Birchwood Drive, Green- 
wich, Ct 06830. 


RitaSue Siegel Agency: An international 
search and placement organization serv- 
ing the design professions. Ms. Woody 
Gibson directs architecture and interior 
assignments. Our clients include every 
important corporate design group, con- 
sultant office and institution. Please in- 
quire about our screening procedure and 
the range of services we provide. 60 W. 55 
Street, NYC 10019, (212) 586-4750. 


Slate Roofs: “A handbook of data on the 
constructing and laying of all types of 
slate roofs.” Written in 1926 and now re- 
produced. Completely relevant today 
Many details. Send $7.25 to Vermont 
Structural Slate Co., Inc., P.O. Box 98, 
Fair Haven, Vt 05743. 


The Airstream Banner and Visual Art 
Company: Specializes in banners for ar- 
chitectural commissions. Recent recipient 
of A.L.A. awards for work in Texas and 
New Mexico. Banners primarily made of 
rip-stop nylon, a durable fabric suitable 
for both interior/exterior use. Slides on 
request. Ramsey Rose, 109 14th St., S.W., 
Albuquerque, NM 87104, (505) 843-9439. 


Tree Stamps: TREELINE'S top quality 
line of rubber stamps offer the quality of 
hand drawn trees, people and cars with 
the convenience of stamps. Write for free 
catalog. TREELINE, 52 Raleigh Road, 
Belmont, Ma 02178, Dept. B. 


Notice 

Please address all correspondence to 
box numbered advertisements as fol- 
lows: 

Progressive Architecture 

% Box 

600 Summer Street 

Stamford, Connecticut 06904 


Advertising Rates (Effective January '80 issue) 


Standard charge for each unit is Thirty-five Dol- 
lars, with a maximum of 50 words. In counting 
words your complete address (any address) 
counts as five words, a box number as three 
words. Two units may be purchased for Seventy 
Dollars with a maximum of 100 words. Check or 
money order should accompany advertisement 
and be mailed to Job Mart % Progressive Archi- 
tecture, 600 Summer Street, Stamford, Cr 06904. 
Insertions will be accepted not later than the Ist 
of the month preceding month of publication 
Box number replies should be addressed as 
noted above with the box nuraber placed in lower 
left hand corner of envelope 


Beyond Modernism 


DECEMBER 
1979 
P/A COVER 
POSTER 


19” x 27” black and 
white, on high-quality 
stock. A reproduc- 
tion of Alan Chima- 
coff's imaginative 
cityscape, with land- 
marks of the Modern 
Movement, including 
identification key. 


Send check for $5 (U.S.) to: 
Eleanor Dwyer 
Progressive Architecture 
600 Summer Street 
Stamford, CT 06904 


[PREPAYMENT REQUIRED] 


Print or Type Name 


Address 


City 


State Zip 


Posters will be mailed in 
rigid tubes. Please allow 3 
to 4 weeks from date of or- 
der for delivery. 
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Wu can count on a dependable supply of gas for Good reasons why more and more architects and 


the future. Because theres much more gas still engineers are specifying gas. And why most gas 
underground than we've used so far—enough to last utilities are accepting new commercial customers. 
well into the next century. And new sources, like Gas energy. It's the least expensive energy for 
gas from coal, will add to the supply. Beyond that, space conditioning today, and it will continue to 
new technologies are expected to provide efficient maintain this competitive Ameenda 
gas energy for generations. advantage in the future. N Aceton 


Gas: The future belongs to the efficient. 
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